Multivariate model of hospital ward evaluation. by Kenny, Cheryl D.
UNIVERSITY OF SURREY LIBRARY
AUTHOR TITLE
Mrs Cheryl Kenny A Multivariate Model of Hospital 
Ward Evaluation
I agree that the above thesis/dissertation shall be available for reading in 
accordance with the regulations governing the use of University of Surrey theses.
All rights reserved
INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a com p le te  manuscript 
and there are missing pages, these will be noted. Also, if materia! had to be removed,
a note  will indicate the deletion.
Published by ProQuest LLC(2017). Copyright of the Dissertation is held by the Author.
All rights reserved.
This work is protected against unauthorized copying under Title 17, United States C ode
Microform Edition © ProQuest LLC.
ProQuest LLC.
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106- 1346
UNIVERSITY OF SURREY
REGULATIONS FOR HIGHER DEGREES: COPYRIGHT
Preamble
Dissemination of knowledge is one of the objects of the University. Therefore 
Members of the University and others who submit theses/dissertations for 
higher degrees are expected to relinquish to the University certain rights of 
reproduction and distribution.
Moreover, it is recognised that applicants owe a duty to their Departments of 
study, the Academic Staff and sponsoring bodies for their respective contributions 
to the research. Within the limits of these requirements, the author's copyright 
is safeguarded.
REGULATIONS
1. When submitting a thesis/dissertation for the purposes of a higher degree 
the applicant shall sign an irrevocable authority in prescribed form appointing 
the Librarian his attorney with the right to reproduce the thesis/dissertation 
by photocopy or in microfilm and to distribute copies to those institutions
or persons who in the Librarian's opinion require them for academic (as 
distinct from commercial) purposes.
2. The Librarian in consultation with the appropriate Department of study or
sponsoring body shall have the right to refuse to provide copies, or to 
impose such conditions as he thinks fit on the provision of copies, with the 
object of safeguarding the applicant's copyright and the interests of the 
University and the sponsoring body. j
f
3. These Regulations are subject to requirements of any body under whose 
sponsorship the research project giving rise to the the sis/dissertation is 
carried on.
0 xm,■ A «
m
*•}
i i ;%,IHS&S3
;s‘<
i*i1 * n” ’
I , :
S j
i ii;.'A-\i *
M
II
3,
A Multivariate Model of Hospital Ward Evaluation
by
Cheryl D. Kenny
Thesis submitted in fulfilment 
of the degree of Doctor of Philosophy
Department of Psychology 
University of Surrey 
May, 1983
/3 3 £ S I 3
SUMMARY
A model is presented to describe the evaluation of hospital wards by 
nurses. The model is developed using the principles of facet theory and 
its family of multivariate statistics.
An environmental evaluation is taken as an assessment of the utility of a 
setting. It is proposed that to make an evaluation, people must rely on 
their conceptualisations of using the setting. The model is a 
description of peoples conceptions about interacting with an environment. 
It is tested by examining the structure of the evaluations that emerge 
from such interactions.
Three facets are proposed to describe the interaction between the nurses 
and the ward setting. The Referent facet describes the functions to be 
served by the environment; that is whether the activity being facilitated 
involves interaction with other people, the layout of the setting or the 
environmental services.
The second facet describes the activities. A distinction is made between 
the Type of Patient Care being provided, namely direct or indirect.
The third facet describes the Level at which the Interaction between the 
individual and the referent takes place. The four levels identified are 
observation, access, direct contact and preventing disturbances.
Together the facets form a three-way classification system to describe 
environmental interactions. To test the model, a ward evaluation 
questionnaire is developed with each item containing an element from each 
of the facets. The data from 1921 completed questionnaires are analysed 
using a smallest space analysis (SSA-1) and the cylindrex structure 
predicted by the model retrieved.
The model is used to draw implications for ward design, to develop a 
concise instrument for future ward evaluations, and to develop a system 
to illustrate the relationship between the evaluations and the physical 
characteristics of the wards.
The model is also used to provide empirical support for previous work, 
and evidence is presented to suggest that the ward evaluation model may 
provide the basis for a more general theory of environmental evaluation.
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INTRODUCTION
This study focuses on the evaluation of new adult acute hospital wards by 
the nurses who work on these wards. It is based on data collected in the 
course of a project commissioned by the Architects Division of the 
Department of Health. For the main study reported here the data consists 
of questionnaires completed by.1921 nurses from 143 modern hospital 
wards.
The two main objectives of the present work are to contribute to the 
decision making process in designing hospital wards and to explore the 
psychological processes that are part of making an evaluation. Both 
these objectives lead to the necessity of formulating a model to describe 
nurses’ evaluations of their ward designs.
1 THE THEORETICAL OBJECTIVE
The present work has as a major aim the development of a theoretical 
basis for ward evaluations. Stringer (1975), speaking on environmental 
research, maintains that ’it should attempt to throw new light on 
traditional and mainstream psychological issues’. Continuing, he states 
that ’generally this requires that studies should have a firm basis in 
psychological theory, or be actually developing a new one’. 
Environmental evaluation studies have failed to respond to this 
theoretical requirement of research. The research area is one of the 
largest and oldest areas of environmental psychology (EDRA 
publication,1982). For example Bechtel and Srivastava (1978) have 
identified over 1000 researchers who have conducted housing evaluations 
alone. Yet, as pointed out by Stokols (1978) in his review of the field, 
evaluation research is the most pragmatic area in the field. Marans and 
Spreckelmeyer (1981) also suggest few evaluation studies are based on 
well developed conceptual models. The lack of a theoretical basis for 
environmental evaluations stems from their applied objective; that is:
'to evaluate an existing building or aspects of it so as to provide information upon the effectiveness of the principles upon which it was based’(Canter, 1975).
As indicated by Canter each piece of environmental evaluation research 
focuses on a specific building type. This has led to a vast collection 
of unrelated research findings about specific settings. ^An illustration 
of the uniqueness of such research is the Vol.12, No.4 edition of the 
journal of Environment and Behavior (Reizenstein and Zimring,1980) 
dedicated solely to building evaluations. Each article reported in that 
edition is an unique study with no indication of being a part of a 
cumulative process of understanding.
A more theoretical approach to this area is maintained in the studies
1
which seek to identify common dimensions of meaning to the way people 
describe environments (as discussed in Canter, 1975). The instruments 
generally used in this type of study take the form of bi-polar adjectival 
scales. While these preference studies identify an evaluative dimension 
to the way people think about settings, isolating it as an independent 
orthogonal factor provides little insight into the significance of such a 
dimension. An attempt to bridge the gap between the strictly applied 
work and the purely academic has been the development of general 
evaluation scales such as Vielhauer-Kasmer’s (1970) and Canter’s(1968) 
general environmental satisfaction scales. However these general scales 
still leave unanswered the applied question of 'satisfactory for what*. 
Knowing that one building receives a higher overall satisfaction rating 
than another does not contribute to the design decision making.
The current research problem is one of developing an approach to 
evaluation which will provide the basis for a more general theory of 
building evaluation. In addition the approach must be responsive to the 
detailed aspects of the relationship between nursing care and ward design 
in order to respond to the applied objectives of the research.
2 THE APPLIED OBJECTIVE
The significance of the current project is highlighted by a policy 
currently being developed by the Department of Health and Social 
Services, the government department responsible for hospital 
construction. This policy is to develop standard plans to be used in the 
design of all adult acute hospitals in England. As discussed by the 
King’s Fund Foundation (Baynes et al.,1969) standardisation constitutes a 
major change in the system utilised in the production of hospital 
buildings. Plans for a hospital have traditionally been generated at the 
Regional level of the National Health Service. While authorisation for 
the construction of projects such as hospitals, with a high capital 
expenditure, must come from the DHSS, the major contribution of the DHSS 
to the design itself is in the form of guidance.
The regional-based procedure for developing plans results in unique 
design solutions for each building, a process which requires vast 
expediture in both time and money. In order to improve efficiency the 
DHSS intends to provide standard plans in the form of guidance, which 
will be modified by the Region to accommodate the unique problems posed 
by any particular design site. The three prototype standard plans 
developed by the DHSS are ’’Best Buy”, ’’Harness” and the most recent 
design "Nucleus” (Stone,1976).
At present building designs undergo a gradual process of modification and 
change. For example Stone (1976) documents the changes in ward design
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since the Nuffield plan of 1955. Once standardised guidance is put into
practice, the natural evolution of design ceases. Therefore the designers
must be confident that the design that is being enshrined is appropriate.
The basis of such informed design decision making is evaluation. As
stated by the King’s Fund Foundation (Baynes et al., 1969):
’Evaluation is an essential corollary of standardisation and the use of those modern building methods that are intended to reduce cost’
A commitment to the concept of building evaluation by the DHSS is
suggested by its inclusion in Capricode (H.M.S.O., 1973). This DHSS
document lays down the guidelines for the design process to be followed
for Department of Health buildings. Evaluation is included as Stage 6 of
the Stages of Planning. Unlike the other stages, however, no standard
guidance has been offered as to how it should be carried out.
The policy of standardised hospital plans is in the developmental stage.
There is still the opportunity to influence these standard plans by
providing design-relevant information from the people who will use these
buildings. One area of contribution is to examine the relationship
between ward design and the provision of nursing care. This is one of
the purposes of the present work.
There are several aspects to the applied objective. One is the 
production of a standard instrument for the evaluation of hospital wards. 
Of all the social sciences psychology has most often found the use of 
standard instruments helpful in applied work. To date such standard 
instruments have come mainly from clinical, educational, and occupational 
psychology. Yet the same reasons for their widespread use in these 
fields also make standard instruments useful instruments in environmental 
psychology. They provide the opportunity for obtaining a comparative 
assessment of individuals. They are cumulative, in that each use can 
increase the data base. They are relatively easy and inexpensive to 
administer once developed. A standard instrument for the evaluation of 
hospital wards, with a data base, will allow future wards to be evaluated 
efficiently and these assessments compared with those received by earlier 
designs. Thus one applied objective is to provide the field of design 
with an instrument which will allow easy access to information from the 
users.
The second applied objective is to provide current designers with the 
nurses’ account of the relationship between ward design and nursing care. 
The reason for this information being of use to the design field relates 
to the origins of the modern ward design. All modern ward layouts are 
closely patterned on a plan developed by the Nuffield Provincial Hospital 
Trust in 1955 (Stone, 1976).
The Nuffield plan was based on what the designers thought nursing care
ought to be, rather than what their research found it to be
(Nuffield, 1953)* To date there has been little research directed towards
obtaining the nurses' account of providing nursing care in the modern
ward context. Thus ward designs are becoming standardised without
benefit from one of the most important ward users. In order to correct
this deficiency, the present work presents what the nurses think
constitutes nursing care in the ward and what they see as the pattern of
activities. This interpretation is compared with those of the Nuffield
team and with current writers on the theory of nursing.
The final applied objective relates to a general deficiency in the field
of environmental psychology; the neglect of the physical attributes of
settings. Environmental research has been mainly concerned with people's
experiences, evaluations or behaviour patterns in given settings. There
has been little attempt to link these experiences to design variables.
The point is well illustrated by Stokols' (1978) review of over 500
articles and books which makes no reference to any work of this nature.
A partial explanation for the neglect of the physical variables is given
by Canter (1977) when he states:
Taken in the abstract, independently of any conceptual framework, there is an infinity of ways of dividing up and measuring physical parameters. So researchers have either selected one which caught their fancy, with disappointing results, or given up because they were spoilt for choice.'
The statement by Canter is reinforced by the research of Sears and Auld
(1976). They found that dealing with individual physical variables
provides no clear pattern of relationships between variations in design
and variations in evaluations made about hospital wards.
An objective of the present work is to explore a method of identifying
general environmental characteristics which relate to the evaluations
received. The end product is to be a multiple classification or taxonomy
of ward types based upon the nurses' evaluations of the wards.
All aspects of the objective to contribute to design decision making
require that a coherent and systematic account of the experience of ward
evaluation be made. For example according to Milcarek and Struening
(1975) research instruments are the operational definition of the
concepts under investigation. Therefore the development of an instrument
to measure ward evaluations ought to be based upon a conceptual model of
that experience. Similarily a description of nurses' experience of using
the ward will have more utility if it not only describes what activities
occur in that setting but also describes how the ward functions as an
integrated whole in providing patient care. This requires a framework
for describing the relationships between the components of patient care
in the ward context. It is accomplished by developing a model to 
describe ward evaluations.
3 THE APPROACH TO MODEL DEVELOPMENT
The approach taken to develop a description or model of ward evaluation 
is Facet Theory (Guttman,1965). This is a structural approach to theory 
construction. Unlike the.structural interpretations of the general 
scales described previously, facet theory provides a guide to research 
design and the interpretation of data analysis. This approach provides a 
multiple classification system for describing a given phenomenon which is 
directly open to empirical verification.
There are two main reasons why the facet approach is appropriate for the 
present research. Firstly it provides the basis for describing a 
specific content area. In this instance it is the conceptualisations 
nurses use to describe and evaluate their ward environment. This allows 
the model to be responsive to the applied objectives described above.
In addition the facet approach provides the basis for cumulative research 
information. The reason why the facet approach facilitates both the 
applied and theoretical objectives is that generality is sought in terms 
of the structure, not the content. As illustrated by Levy (1976), when 
the structure is common across contexts effective comparisons can be 
made. This provides a comparative basis for environmental evaluations in 
a range of different settings which will aid in the development of a 
general environmental evaluation model.
Facet theory provides a system for describing a given phenomenon. 
However the rationale as to why a particular phenomenon may be described 
in this manner must come from the substantive context. The development 
of a facet model of environmental evaluations requires a consideration of 
just what is involved in the psychological experience of making an 
evaluation.
4 THE SUBSTANTIVE BASIS OF THE MODEL
It can be taken that evaluation is an assessment of quality of a 
psychological object, in this instance, of a physical setting. This 
thesis attempts to describe the processes which underlie this experience. 
In order to understand these processes it is proposed that there are two 
basic issues to be clarified. The first concerns the criteria that 
people use to make the evaluations. The second issue concerns the basis 
of the evaluations; that is, how they are formed.
Most environmental research is based upon a dynamic or goal-oriented 
model of man (Building Performance Research Unit,1972; Ittelson et 
al.,1974 and Canter, 1977). The assumptions upon which this work is based 
are that people have reasons for being in a setting; that is they have
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certain objectives or purposes which they are trying to achieve within a 
setting, and that these purposes are the criteria used for evaluation. 
It is proposed that a person evaluates a setting in terms of the extent 
to which that setting facilitates the achievement of his purposes or 
goals.
A reasonable starting point of the present work is to assume that the 
purpose of nurses being in the ward context is to provide nursing care to 
patients. Following from this, it is argued that nurses assess the 
physical environment of the ward in terms of the extent to which it 
facilitates the activities involved in the provision of nursing care.
The second issue concerns the origins of the evaluations. The assumption 
of the present work is that the formulation of these evaluations are a 
part of the conceptualisations an individual develops about his use of a 
particular environment. Consequently a model to describe environmental 
evaluations is an account of both the content and the structure of the 
individual’s conceptualisations of using the physical environment.
5 CHARACTERISTICS OF THE MODEL
Ittelson et al. (1974) describe environmental experience as emergent. By 
this is meant that the experience is the result of the interaction 
between an aspect of the physical environment and a behavioural 
characteristic of the individual. In addition they maintain that this 
experience can not be obtained by considering either side in isolation. 
The proposed model of environmental evaluation attempts to incorporate 
this emergent quality of the experience of using the environment.
A part of the model construction is the proposal of basic conceptual 
units of the experience of environmental use. These units are labelled 
'behavioural units’ to emphasis that their origins lie in the actual use 
of the environment. In order to accommodate the emergent quality of the 
experience, each unit is defined as consisting of an attribute of a 
location together with a purposive activity associated with the 
attribute. For the ward context a behavioural unit consists of a 
specific characteristic of a part of the ward, together with a nursing 
activity that takes place there; for example the lighting at the nursing 
station together with nurses doing clerical work at the station. The 
prediction is that each behavioural unit will be the basis of one given 
evaluative statement.
The object of the model is to provide a parsimonious description of the 
variations between the different evaluations made. Because of their 
emergent quality this requires a description of the variation between the 
behavioural units. The facet approach is used to provide a structure for 
such a description, resulting in a system of multiple classification for
each of the behavioural units.
The initial rules or concepts to be used to describe each behavioural 
unit are derived from the environmental psychology literature. This 
provides a general model of people's conceptualisations of their 
environmental interactions. The specific model of ward evaluations is 
provided by previous literature and research on how the ward functions in 
providing care for the patient. This information is used to translate 
the general model into concepts and categories applicable to the ward 
context.
The empirical test of the model is a smallest space analysis 
(Lingoes,1973) of the nurses* responses to the evaluative statements. A 
regional interpretation of the data analysis is used to determine whether 
the classification system proposed is valid. The successful retrieval of 
the structure which corresponds with the proposed classification confirms 
that the model of ward evaluation is a valid description of that 
environmental experience.
The rationale for the ward evaluation model is derived from the 
literature and research on nursing care in hospital wards. The 
successful retrieval of the predicted structure not only validates the 
model, but also illustrates a compatability between the various sources 
of information about the functioning of hospital wards. This consensus 
in interpretation suggests that the model can be used to examine how 
nursing is carried out in the ward context and the implications this may 
have for the design of hospital wards. In addition the ward evaluation 
model is a refinement of a more general model of environmental 
evaluations derived from the literature of environmental psychology. The 
suggestion can be made that the model provides the first step in giving 
the pragmatic field of environmental evaluation a basis for more 
systematic cumulation of knowledge.
6 THE ORGANISATION OF THE THESIS
The thesis can be divided broadly into six general sections. The first 
section is the rationale for the research, discussed in Chapter 2 to 4. 
Reasons are presented for why the hospital ward/nursing care context is 
an appropriate context for environmental evaluation research. In 
addition an examination of previous environmental evaluations and of the 
more general field of Evaluation Research is given, which draws the 
conclusion that a theoretical account of the process of evaluation is a 
necessary component of evaluation research. A final aspect of the 
rationale for the approach adopted in the work is an examination of the 
psychological process of making an evaluation. It is proposed that a 
model of environmental evaluations will be a model of people's conceptual
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systems for structuring the experiences of environmental interactions.
The model is a structural account of environmental evaluations. The 
second section (Chapters 5 to 7) describes the development of the model. 
The basic unit of study which is consistent with the psychological 
process of evaluation is proposed and the general concepts or rules, 
taken from the environmental psychology literature, to describe the units 
are presented. The work uses the facet theory approach to research in 
order to facilitate the empirical testing of the proposed model. A 
discussion of the principles of facet theory and its accompanying 
analyses is presented. The facet approach requires that the model being 
developed be specified for a particular context. The final stage of the 
construction of the model is translating the general account of 
environmental evaluations into a model of ward evaluation using the 
existing literature on the functioning of the hospital ward.
Section three (Chapters 8 and 9) describes the development of the 
research instrument to be used in testing the model. Chapter 8 presents 
the iterative procedure adopted to construct the ward evaluation 
questionnaire and Chapter 9 describes the final testing of the instrument 
before the main survey is carried out. The necessity for empirically 
examining the instrument also provides the opportunity for a preliminary 
testing of the model of ward evaluation. The fourth section of the thesis 
describes the final testing of the model of ward evaluation. Chapter 10 
describes the classification of the questionnaire items according to the 
proposed model and the interpretation of the data analysis. The smallest 
space analysis of the responses of the nurses confirms a cylindrex model 
of ward evaluation. Chapter 11 presents a brief summary of all the 
stages in the development and testing of the model.
The fifth section is a discussion of the implications of the model of 
ward evaluation. Chapter 12 discusses the implications of the model for 
the nature of nursing care and for current ward designs. Chapter 13 uses 
the model of ward evaluation to develop an additional model to describe 
the relationship between the evaluative and physical descriptors of 
hospital wards. Chapter 14 discusses the implications of the physical 
descriptors model for the design of future hospital wards.
The final section summarises the work and discusses the extent to which 
the applied and theoretical objectives of the work are achieved. 
Recommendations for future work are made and a discussion of the 
implications of the work for the field of environmental psychology is 
presented.
Chapter 2 describes the rationale for using the hospital ward/nursing 
care context for the development of a model of environmental evaluations.
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Chapter Z.
THE WARD DESIGN/NURSING CARE RELATIONSHIP:THE NEED FOR EVALUATION
A sufficient rationale for the study of the relationship between the 
designs of current adult acute hospital wards and the provision of 
nursing care can be simply that it is a naturally occurring behavioural 
system. In other words, nurses are present in hospital wards to provide 
patient care. As such the setting provides an interesting topic for 
environmental research. The ward contains a variety of diverse areas 
such as the bedrooms, the nursing station, the utility rooms and the 
recreation room; yet it has a readily identifiable physical boundary. 
Equally, nursing care involves a great range of activities such as 
observing patients, disposing of dirty materials, clerical tasks as well 
as the direct treatment of the patient. Yet this setting functions as a 
total system for providing nursing care to the patient.
However the relationship between ward design and nursing care is much 
closer than the mere fact that the nursing activities occur in the ward 
setting. The actual design of wards, both old and modern, enshrines what 
has been considered the appropriate method of providing medical care at 
that time. Until 1955 ward design followed the development of the health 
care delivery system, including the development of nursing as a 
profession. In that year, the Nuffield Ward Plan was published; this 
plan is a focal source for the present research.
1 THE NUFFIELD WARD
The Nuffield Provincial Hospital Trust published a book in 1955 
containing a ward plan which was subsequently built (see Figure 2.1). 
The plan represented a radical departure from the type of ward design 
previously utilised and was a direct, conscious reversal of the trend in 
other institutional settings. Thus while buildings such as offices and 
schools were moving towards an open-plan environment, the Nuffield ward 
plan created a highly compartmentalised setting for patients to receive 
care.
The Nuffield ward plan became the prototype of all British adult acute 
wards built since 1955 (Stone, 1976; Bott, 1970). This was made possible 
by the nationalisation of the health service in 1946 which placed 
virtually all hospitals in the United Kingdom under the control of 
central government. By 1961 standard guidance was being produced by the 
DHSS in the form of Hospital Building Notes. These building notes have 
their origins in the Nuffield work and the evaluations of the hospitals 
built according to the Nuffield specifications (Bott, 1970).
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Figure 2.1 Nuffield Had flap
Larkfield Hospital, Greenock
TEST
Musgrave Park Hospital, Belfast
The subsequent development of ward plans has been a process of 
refinement, with a variety of designs evolving through modifications and 
adjustments to this basic plan. The continued adherence to this basic 
plan is reflected in Table 2.1. The table presents a comparison between 
the levels of provision specified in current guidance recommendations 
(DHSS,1976) and the levels in the two Nuffield wards for the major design 
innovations introduced by the Nuffield plan.
The Nuffield Plan was based upon systematically conducted behavioural 
research on the activities which occurred in hospital wards at that time 
(Nuffield, 1953; Nuffield, 1955). This work was used to formulate the 
design principles behind the plan and the most effective ways of 
implementing these principles. As indicated by Stone (1976) this was the 
first major piece of work on the general problem of hospital design since 
Florence Nightingale’s (1863) Notes sn. hospitals. Bott (1970) describes 
it as showing 'an objective approach to ward requirements which was to 
set the pace in hospital design for many years'.
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Table 2.1 Comparison of Current Building Note Recommendations and the 
A^onmodati.on jqrovided fn th£ Nuffield Plans
Building Note 4 
(Ward Units) 1976
Nuffield 
Musgrave Park
Plans
Larkfield
Size 30 beds 40 beds 32 beds
Single
Bedrooms
20%
of total bed no.s 20% 20%
Bedspace 87 sq. ft. 75.3 sq.ft. 90.9 sq.ft.
No. of beds 
in multi bed­
ded areas
4-8,recommends 6 4 & 6 | 4&6
Dayspace
to be provided 
central or peripheral 
(dependent on overall 
ward plan)
provided
central
provided
central
W.C1s-ratio 
to each bed 
Total
Multi bedrm 
Single bedrm
.27
.17
.67
.30
.25
.50
.25
.17
.50
Treatment Rm. to be provided 
central location
provided
central
provided
central
Clean Utility 
Room
to be provided 
adjacent to Tr.Rm. 
near staff base
provided 
adjacent to 
Tr. Rm.,near 
staff base
provided 
adj acent 
to Tr.Rm. 
near staff 
base
Dirty Utility 
Room
to be provided 
adjacent to Tr.Rm. 
and C.U. Rm.
provided 
adjacent to 
Tr. and CU.
provided 
adjacent 
Tr. and CU.
Pantry
to be provided 
' location depend­
ent on type of 
service to be 
provided
provided 
central 
(light cater­
ing)
provided
central
(light
catering)
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The historical development of ward designs indicates that the designing 
of the Nuffield plan represents a major break with tradition. Yet the 
principles behind this plan have remained virtually untested. This 
chapter argues for the need for systematic evaluation research to examine 
the relationship between present ward designs and current nursing 
practice. Section 2 describes the historical role of the hospital ward 
in the delivery of care. Section 3 presents the role of the nurse in 
this system of care. The design of the Nuffield plan and the research 
used to formulate the principles behind the plan are discussed in Section
4. Section 5 argues for the need for systematic evaluations of the wards 
based upon the Nuffield work.
2 THE ROLE OF THE WARD IN THE HEALTH CARE DELIVERY SYSTEM
The purpose of a medical building is to provide a setting where providers 
and receivers can be brought together. For patients receiving ’in-house1 
treatment the most significant setting for this contact is the hospital 
ward. Eardley and Wakefield (1973), Wilson-Barnett (1976) and Raphael 
(1969) have all demonstrated that when patients are asked to describe 
their experience of hospital, this experience is almost totally 
restricted to the activities and facilities which occur in the ward 
context. This suggests that events which occur for patients on the 
hospital ward have wider implications. Thus while very important medical 
treatment such as surgery occur away from the ward, the opinions and 
attitudes patients develop towards hospitalisation are based on their 
experience of the ward setting.
The role played by the hospital ward has changed over the years. Section
2.1 describes the ward's origins in the Poorhouse. Section 2.2 presents 
the changes in the role, when medicine became more advanced, as practiced 
in the Voluntary hospitals of the nineteenth century. The role of the 
modern ward is discussed in Section 2.3.
2.1 Ifrg PggjhQBSS
The precursor to the hospital ward was the poorhouse dormitory created by 
the Poor Law of 1601 (White, 1978). This was the first setting to 
provide treatment and care of the sick away from the patient’s home. No 
special provision was made for the sick within them and tending the sick 
was the responsibility of the other inmates. The next two hundred years 
saw the gradual shift in the type of inmate from those who*'were destitute 
to people in need of medical care, with the setting taking on the 
characteristics of a hospital ward. At the turn of the eighteenth 
century complicated surgery was not possible and all medical help was 
restricted to the ward context. For the most part the role of wards was 
to provide care rather than treatment.
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From writings of the time comes the impression that they were generally 
informal, relaxed places without the rigid routine that was to later 
characterise the hospital ward. For example White (1978) suggests one of 
the major responsibilities of the matron was to control the excessive 
drinking by the ward staff. Alkin (1771) and Howard (1791), authorities 
on hospital wards at that time, both discussed the provision of small 
wards with good circulation of air and provision of sitting rooms to aid 
convalescence. By the mid nineteenth century these institutions had 
taken on the status of long-stay infirmaries.
2.2 3 M  MZmterz HQgpjtai
The nineteenth century saw the growth of Voluntary Hospitals which were 
also based on charity but were supported by personal subscriptions from 
the middle and upper classes. These hospitals were selective in their 
choice of patient with emphasis on interesting medical problems with good 
prognosis, rather than long stay patients as characterised by the 
infirmaries. This time also saw major advances in medicine such as 
Lister’s aseptic methods of dressing, Koch's discovery of bacteria and 
new developments in anaesthesia. These led to a vast increase in 
surgery. The wards became the setting for post-operative care 
characterised by total bed-rest.
The change in treatment necessitated a ward design that would allow 
maximum surveillance of the patients while they were in bed. At this 
time the most authoritative writer on ward design and function was 
Florence Nightingale. She considered the most important criteria for 
determining the number of beds and nurses on a ward were "ease of 
supervision and economy of attendance" (1863). Up until this time the 
average number of patients looked after by a sister and two nurses was 
twenty. She calculated that with adequate supplies of hot and cold water 
and lifts, this number could be increased to thirty-two. The result of 
these recommendations and the necessity for economy was the thirty-bedded 
open plan ward which still carries her name. The Nightingale ward was to 
remain the dominant ward design until the created of the Nuffield plan in 
1955.
2.3 T ss. mBflgm Hggpifcai Ggnteaft
The modern general hospital functions as an industrial complex. Green
(1974), for example, describes twelve different major groups at work 
within a typical hospital, excluding the administration. Each of these 
has a distinct hierarchial organisation and areas of control. This has 
been necessary because the highly technical nature of medical care now 
given has resulted in providers being experts in only limited aspects of 
the care. As demonstrated by Rosengren and DeVault (1963) fragmentation
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of care in terms of who provides it and where it occurs is present even 
in an obstetrical department where a very obvious common goal, child 
birth, is shared by those in the setting. Total medical care can no 
longer be brought to the patient, rather the patient is taken to the 
relevant departments.
The segregation of the different providers both in terms of skills and
location is reflected in the plan developed by the Nuffield team. The
early convalescent wards of the seventeen hundreds and the open plan
wards of the next century were plans based upon the level of development
of the medical profession. The Nuffield plan was not. This plan was
based upon a theory of ward care that was contrary to the technology
based treatment of other parts of the hospital. The theory was the
outcome of the Nuffield Job Analysis study (1953) which was conducted to
answer the question ’what is the proper task of the nurse’; a question
formulated by the government Working Party on nurse recruitment and
training. The Nuffield Job Analysis team concluded that all the
patients’ nursing requirements:
'orginate in human needs which inevitably react upon one another ... and the best way to ensure that the effectiveness of the treatment is not discounted by these factors is surely to allow the patients’medical, emotional and physical needs in relation tonursing to be met by the same individual’
The intention of this approach was to shift the priority from technical
care of the disease to basic care of the patient as a person. The ward
planners responded directly to this proposal:
’during non-peak periods it was thought that the trained nurse would be able to supervise two units of eight patients. Eight and multiples of eight were therefore accepted as the basis for planning’(Nuffield, 1955).
2.4 .Nummary g£ jfcfog. MXs. OL W
Historically the two major types of ’in house’ care were the Infirmaries 
which cared for long stay patients and, later the Voluntary hospitals 
with their emphasis on medical treatment. The Infirmary wards were 
designed as custodial settings while the Nightingale wards were intended 
to facilitate the more technically oriented care required in the 
Voluntary hospitals. The Nuffield design represented a break with 
tradition not only because it was intended to reflect the more restricted 
role of the modern ward setting in the provision of medical care but also 
because it was based upon what the designers thought the role of the 
nurse ought to be rather than what it actually was. The Nuffield 
research and design team produced a ward plan that was intended' to 
encourage nurses to return to the more custodial based ’infirmary’ form 
of nursing. However the nursing profession has developed along the lines 
of the care provided in the Voluntary hospital. In order to illustrate
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the extent to which the Nuffield objectives are contrary to the 
orientation of nursing at that time (1955), it is necessary to describe 
the development of nursing as a profession.
3 THE ROLE OF THE NURSE IN THE DELIVERY OF CARE
Section 2 presents research evidence that indicates that the ward is the 
most important setting in creating the patients’ image of what the 
hospital is like. Raphael's (1969) research also illustrates that within 
the ward setting, patients place most emphasis on the care they receive 
by the nurses. This is consistent with the role of the nurses as primary 
providers of care. The major portion of their work is contained within 
the ward setting, unlike doctors and paramedical staff.
Nurses have always been the primary providers of care. However the role 
played by the nurses in providing this care has evolved from an unpaid 
maid to a highly technical professional role. The major stages in this 
development are the role of the Poorhouse nurses (Section 3.1) and the 
implementation of formal training (Section 3.2). Section 3.3 discusses 
the orientation of nursing as a profession. It describes how this 
orientation is a result of the way the nursing profession developed.
3.1 Ifag. PQPJ±QB55 - fe S S S
The two primary responsibilities of the ward staff, that of providing
basic care and maintenance, and implementing the treatment prescribed by
doctors, have not changed since 'in-care' treatment began. For example,
the responsibilities of the paid nurses in the poor house, as laid down
by the 1848 Poor Law, were:
'To attend upon the sick in the sick laying-in wards and to administer to them all medicines and medicalapplications, according to the direction of themedical officer. To inform the medical officer of any defects which may be observed in the arrangements of the sick in the lying-in wards. To take care thata light is kept at night in the sick wards.'(taken from White, 1978).
According to White (1978) these duties are no different from those of the
pauper nurses of the eighteenth century. What had changed was who
provided the care and the way these responsibilities were organised.
Until 1848 the major distinction between the patient and the provider in 
the poor house was that the patient was ill. The inmates who nursed the 
sick were known as pauper nurses and received no pay. Even when paid 
nurses were brought into this system, they were generally people who 
could find no other work and from the lowest social classes. The medical 
profession was very resistent to the idea of formal training for these 
nurses as the type of work required was mainly as ward maids. In both 
the poor house infirmaries and the voluntary hospitals, convalescent
patients were still expected to help with the nursing duties. The level
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of skill developed by the nurses was dependent upon the amount of 
training provided by the doctor. There was little contact between staff 
of different wards and no formal organisation which would allow staff 
promotion or movement between institutions.
3.2 EQgnaj Iciinte 3t JSSCSSS.
The low status given to the care of the sick had a major influence on how 
nursing developed as a profession. As previously indicated, the 
establishment of voluntary hospitals created the distinction between 
acute treatment and long stay care which still exists. The medical 
advances which made acute treatment possible also necessitated greater 
technical skills for the nurses providing care to such patients. As a 
consequence it was within the context of the voluntary hospital that 
formal nursing training began.
When Florence Nightingale began the first school of nursing in 1860 she 
intended recruitment to come from the upper-working class. In reality it 
attracted daughters of the upper-middle class Victorian family.
The nursing hierarchy which existed prior to formal training such as it 
was was based on class distinctions, with the nurses in charge of the 
wards being of a higher social class than the nurses providing the direct 
care to the patients. To fit with this system, when these upper-middle 
class women finished their training they tended to replace the ’matron’, 
which until then was not a nursing post. This meant the role of the 
trained nurse became one of administrator, with the core ’bedside care’ 
still remaining in the hands of untrained or trainee staff.
The new matrons in turn set up training schools in their hospitals. In 
order to free the nursing profession from the stigma of ward maid these 
schools instituted a three year course with emphasis on the technical 
skills involved in acute nursing. As over one hundred years later this 
is still the length of training even with all the changes in the medical 
field, the necessity for that length of training can be questioned.
3.3 Ifae. Qri^ otgLttoa jfe JtoslBK fraj&ssiga
Florence Nightingale saw doctors as providing only clinical treatment, 
with nurses providing the conditions congenial to ultimate recovery. 
Thus while being the clinical assistant of the doctor, the nurse also 
would be responsible for diet, environment, comfort, welfare and overall 
care of the patient (White, 1978). Yet because of the way the profession 
developed, advancement in the profession moved the nurse away from direct 
care of the patient. In addition because of the form of training 
provided, as suggested by White 1978, these trained nurses did not take 
the opportunity of expanding their profession in terms of the various 
aspects of care indicated by Miss Nightingale. Rather, the major
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extension of their role was in terms of assistant to the doctors by the 
emphasis on acquiring more technical skills to take over the discarded 
routines of the doctor. This led to ambiguities as to whether the goal 
of nursing was one of care or, as with the medical profession, one of 
cure. Conflict still exists as to the priorities of these two basic 
responsibilities of the ward nurses; that of providing care or 
implementing the treatment prescribed by doctors (Nuffield, 1953; Roper,
1976).
3.4 ^ssarx Jg£ j&g, Sols. M  Hhessi
Nursing has developed into a highly technical profession with a career 
structure. As will be described in Chapter 8, there are very few 
domestic activities which remain the responsibility of the ward nurses. 
The development of the nursing profession and the development of ward 
designs have occurred in synchrony. It is the break with this tradition 
that makes the Nuffield plan such an important development in the history 
of ward designs. Section 4 presents a detailed account of the 
development of this plan.
4 THE NUFFIELD WARD PLAN: ITS CHARACTERISTICS AND DESIGN PRINCIPLES
A list provided by the Architectural Division of the Department of Health 
for the contents of a well equipped modern ward contains 25 separate 
identifiable places and 6 different systems (e.g. piped medical gas 
system). (See Hospital Evaluation Research Unit, 1976, for a 
reproduction of the list.) This is very different from the ward design 
advocated by Florence Nightingale who maintained that given an open plan 
ward, bed lifts, and hot water, two nurses could look after 32 patients. 
Modern wards have become units with highly differentiated spaces, 
specially designed to accommodate specific nursing activities. The most 
important reference in terms of understanding why modern wards are as 
they are is the work of the Nuffield Trust (1953, 1955). Therefore, to 
describe current designs it is necessary to consider the characteristics 
of their prototype design and the rationale behind the Nuffield 
decisions. This work is unique not only because of its impact on modern 
ward design but also because the plan was formulated on the basis of 
systematically conducted behavioural research in the ward context. The 
research findings utilised in the development of the plan were mainly 
concerned with the activities carried out by nurses on acute wards.
This research on nursing activities had two major types of input to the 
ward plan. The Job Analysis (1953) of nursing activities was used to 
formulate the design objectives. In addition studies were carried out to 
answer specific design questions such as levels of provision (1955). The 
major innovations in the plan are presented in Table 2.2.
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Table 2.2 The Design Innovations of the Nuffield Plan
1. The organisation of the ward into Nursing Units, i.e. the number of patients a trained nurse can look after with help.
2. The partitioning of the ward to create bedroom cubicles.
3. The placement of the ancillary rooms in the centre of the ward.
4. The provision of separate clean and dirty utility rooms.
5. The provision of a treatment room on the ward.
6. Increased provision of single bedrooms.
7. The placement of the single bedrooms to accommodate a wider range of patients needing this facility.
8. Increased provision of sanitary facilities.
9. The creation of a dayroom which is separate from the bedrooms.
The three major design objectives, which were to improve the status of
basic nursing, to improve the efficiency of the nurses, and to place more
emphasis on patient wellbeing, are discussed in the following sub­
sections .
4 .1  ftn p rp v in g  I t e  Jfcafcas jb£  M s i s  UsEgfaOK
This objective resulted in the greatest innovations in ward design. 
Emphasis on the basic care of the patient was a direct result of the 
findings of the Job Analysis (1953) a detailed observational study of 
nurses activities in the ward. In that study Basic Nursing was defined 
as:
'care required in the interests of comfort and well­being of the patient for the maintanance of health and the prevention of infection irrespective of the disease from which he is suffering' (1953).
The findings of the Job Analysis indicated that this group of activities
was most vulnerable to ward characteristics. The amount of time nurses
spent on these activities was affected by the dependency levels of the
patients, the size of the ward, the quality and quantity of labour-saving
equipment and the location of the sluice and bathrooms with respect of
the rest of the ward. However the most significant results with respect
to the development of the plan were concerned with the allocation of
duties of the various groups of ward staff. The study found that 74% of
all basic and technical nursing which took place was provided by
students, while S.R.N.'s provided only 16%.
The general low regard for basic nursing is reflected in the fact that 
the group providing the next greatest amount of the care Jjwere orderlies. 
The previous discussion of the history of nursing suggested that the 
medical advances and the desire to make nursing a respectable profession 
in the latter part of the nineteenth century changed the goal of the 
trained nurse from Care to Administration. The Nuffield findings suggest 
that by 1953 this orientation had not changed. In their conclusions the
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Trust suggested that the goal of the trained nurse should be to provide 
total patient care, including basic nursing activities.
This led to a totally new ward organisation being proposed. The 
organisation included the provision of a ward secretary to relieve the 
sister of clerical tasks related to the administration of the ward, and 
in addition it increased the size of the administrative unit, and changed 
the role of the staff nurse from sister’s deputy to being directly 
responsible for care of the patient. This was to be achieved by 
organising the administrative unit into Nursing Units, where the staff 
nurse could provide direct care. The form of ward organisation became 
known as Team Nursing. It was the decision to localise the area of 
responsibility of the staff nurse to well defined geographical areas of 
the ward which led to the particular design solutions intended to improve 
nursing efficiency. (See Section 4.2).
Emphasis on improving the status of Basic Nursing also led to the 
creation of a treatment room on the ward and influenced the distances 
that would be maintained between beds. Results of the Job Analysis 
indicated that Basic Nursing such as providing meals, grooming the 
patients and time of waking the patients were frequently interrupted or 
determined by Technical Nursing, that is ’tasks that are concerned with 
the treatment of the disease from which the patient is suffering’. It 
was therefore decided that all Technical Nursing should occur in the 
treatment room.
4.2 M u c s n m  teass IfXisigssz
The major innovation in the plan intended to improve nurse efficiency 
concerned the general layout of the ward to reduce time spent in 
travelling from one facility to another. In order to assess where this 
time would be most effectively saved, a study was conducted of sequential 
recordings of all the journeys on nurses tours of duty (Nuffield, 1955). 
A total of 27,327 journeys were recorded. Three different ward designs 
were included in this work, an open plan 26 bedded ward, a ward with two 
bed areas with 11 beds each, and the ancillary rooms between them, and a 
design with four 4 bedded rooms on one side of the ward and the ancillary 
rooms on the opposite wall. The results showed no difference between the 
designs either in the distance travelled or in the pattern of movement. 
What it did show was that the majority of trips were from bed to bed, 
confirming the Job Analysis results that specific nurses carried out 
specific activities for all the patients. The other major type of 
journey identified from the study was between the bed area and.the 
ancillary rooms.
From this study it was concluded that greatest compactness occurred for
wards which had the beds parallel to the wall as opposed to the 
traditional design of placing the head of the bed against the wall. By 
increasing the width of the ward through placing the beds against 
partitions extending out from the peripheral walls the length was 
substantially reduced. In addition the ancillary rooms were placed in 
the middle of the ward, dividing it into two sides, each side containing 
two Nursing Units. This decision was based on the assumption that Team 
Nursing, with each nurse assigned to a small number of patients, would 
occur in these wards and therefore the longest journey would be from one 
end of the ward to the centre.
Success of this layout in terms of efficiency was totally dependent upon 
the "Team Nursing" form of ward organisation being used, as the journeys 
study illustrated that no improvement in travel time would be achieved if 
the traditional form of care-provision was maintained.
Improving the efficiency of the nurses also resulted in a general 
upgrading in the type and provision of equipment in the ancillary rooms, 
as this was found to be related to the amount of time available to spend 
with the patient. This was also influenced by the Job Analysis finding 
that cross infection in the ward was rarely caused by procedures at the 
bedside, but rather occurred in the preparation and disposal of 
materials. This resulted in the creation of separate clean and dirty 
utility rooms.
Specific pieces of research were also carried out to aid in the design 
decisions concerned with nursing efficiency. An experimental bed area 
was set up to photograph nursing procedures which were considered to be 
appropriate for the bed area. This information was used to determine the 
precise distances that would be maintained between beds. A study was 
conducted in one surgical ward which had a treatment room to determine 
whether it would be used and the number of patients it could handle. A 
similar project was carried out for clean and dirty utility rooms in five 
surgical wards. The frequency of use, the number of nurses using the 
facility at one time, and the peak hours of use obtained from this work 
were used to determine the size, the fittings and the locations in 
relation to each other of these facilities.
4.3 ggfcisgfc wg31=&gin&
Organising the ward such that each patient would be given all forms of 
care by a small team of nurses reflected the concern that patients should 
be cared for as people and not as diseases or conditions. The plan also 
incorporated a general upgrading of patient facilities. This included 
specially built day rooms and increased provision of sanitary facilities. 
The size and level of provision was the result of a study of dependency
levels to determine what would be needed if an early ambulation policy 
was implemented.
A study was also conducted to determine the type of patients who would 
need single bedrooms. It was concluded that there were two major types: 
patients who needed close supervision and patients who needed to be 
isolated from others for either medical or social reasons. This resulted 
in single rooms being placed both near the Nursing Station and at the far 
end of the ward.
Another aspect of designing a ward for the ’whole patient’ was the 
Trust's belief in the necessity of providing the patient with as much 
privacy and lack of disturbance as was possible in this type of setting. 
Throughout the report (1955) this was given as an additional reason for 
most of the design decisions. For example the inclusion of a treatment 
room would allow patients greater privacy when being treated than could 
be achieved at the bedside. The location of the day space away from the 
bed area was also intended to reduce disturbances, as was the provision 
of single bedrooms at the end of the ward for patients who may be 
disturbing other patients. The creation of small multi-bedrooms, besides 
improving compactness, was also seen as a way of reducing the 
disturbances caused to a patient from other people and parts of the ward. 
This emphasis on smaller bedrooms for greater privacy was not a result of 
the research, since activities concerned with the emotional needs of the 
patients were excluded by the Job Analysis. Rather, it was a socio­
political decision. The reason, cited in the Nuffield Report, is the 
same reason for their creation in the first plqce. Their origins lie in 
America where it was felt necessary to make a distinction between paying 
patients and charity patients. It would not have been appropriate to 
provide a different quality of medical care. Therefore the paying 
patient bought dignity through being housed in smaller separate units. 
In other words privacy of the hospital patient has become equated with 
dignity, and it was felt that it would be unacceptable to the public at 
large to return to the open plan hospital ward.
4.4 s t i&g Characteristics and Design Rrinciples o f the Nuffield
In summary, the creation of the Nuffield plan was a significant event in 
the historical development of British hospital wards for four important 
reasons. They are:
1. It represented a radical departure from the traditional open plan ward.
2. It became the prototype for later ward designs.
3. The results of systematically conducted behavioural research were used to formulate the principles behind the design.
4. Explicit statements of the design principles were made.-
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Because of its innovatory nature, the Nuffield plan was based upon 
assumptions regarding the interrelation between the design and the 
activities which occur in that setting. Yet no major attempt has been 
made to examine the validity of these assumptions. Section 5 raises 
several issues which suggest that such an examination is needed and 
argues that the most effective means of approaching these issues is 
through the evaluation of modern wards by the nurses working in these 
settings.
5 THE NEED FOR NURSES' EVALUATION OF MODERN WARD DESIGNS
Current ward designs come under various labels, such as Racetrack, Double 
Corridor, Single Corridor and Nucleus. However an examination of the 138 
modern wards included in the present work illustrates that all 
incorporate the six basic design innovations developed by the Nuffield 
Trust. Variations between the designs are restricted to different 
interpretations of the Nuffield characteristics. Examples are the size 
of the ward and of the cubicles, whether the cubicles are rooms or open 
bays, the location of patient facilities and the location of the nursing 
station. The similarity between these designs and the Nuffield plan 
suggests that the principles upon which the Nuffield plan were based are 
generally accepted as appropriate. This is further reinforced by 
reference to Table 2.1. Yet there are several characteristics of the 
Nuffield research and design which suggest that a mismatch may be 
occurring between current ward design and present nursing practice.
The perpetuation of potentially inappropriate design principles is at 
least partly due to a lack of proper evaluation research directed towards 
examining the match between design and the activities a ward is intended 
to house. Research carried out on modern wards since the time of the 
Nuffield work has followed a similar pattern to ward plan development. 
These Design-in-Use studies (see King Edward’s Fund, 1968 for review) 
have been single-case studies to assess whether the plan fulfills the 
design principles and whether the occupants are using the setting 
correctly. These studies are characterised by their informal research 
methods and their failure to question the principles upon which the 
designs have been based. To date there has only been one piece of 
systematic research conducted on current ward designs in Britain (Sears 
and Auld, 1976) which allows comparisons across design types and which 
examines the relationship between these designs and nursing care as it is 
currently being provided. However that study included only 12 modern 
wards. The main survey in the current work provides a comparison amongst 
138 modern acute wards.
Three characteristics of the Nuffield work point to the need for
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evaluation of wards developed from that plan. They are: the bedside 
oriented form of care promoted by the design (Section 5.1), the 
fragmented design produced (Section 5.2) and the definition of nursing 
care used to formulate the design principles (Section 5.3).
5.1 Ihs Ifeflsifls .Qntenfcsfl Lorn Stars
One of the most fundamental objectives of the Nuffield team was to bring 
the qualified nurse into greater contact with the patient. The design 
solution to promote this was the creation of nursing units. This was 
based on the assumption that the important contacts which occur between 
nurses and their patients take place at the bedside. The historial 
evidence suggests that direct nursing has never been carried out, to any 
great extent, by trained nurses. The recently implemented Salmon Scale 
(Ministry of Health, 1966), which changed the structure of the nursing 
professional hierarchy, indicates that the trend of removing qualified 
nurses from the patient has been extended even further. The greatest 
expansion of the profession through this scale is for administrative 
positions above the ward level.
Roper (1976), a current writer on the theory of nursing maintains that 
the reason behind the continued movement away from the patient is due to 
the failure of ward nursing to expand beyond the common image of 
'ministering angel at the bedside'. She contends that the custodial role 
is not adequate for the level of training received. Her suggestion is 
that nurses should be trained as counsellors to t^ach personal health and 
care to the patient. This would change the patient's responsibility for 
his health from the passive role established in the nineteenth century 
voluntary hospitals. For the nurses it would provide a very different 
solution to the problem recognised by the Nuffield team, that nursing 
care is focused on the treatment of diseases and not on the care of the 
total patient. While the Nuffield work emphasised the custodial care at 
the bedside, Roper advocates a form of a contact between nurse and 
patient which would reduce the emphasis on bedside care and would provide 
a more dynamic role for the nurses working on hospital wards.
The Salmon Scale and current writings on nursing theory (White 1978, 
Roper 1976, Abel-Smith, 1960) all suggest that the Nuffield solution to 
the practice of nursing may well have failed to accomplish its objective. 
This points to the necessity of examining the relationship between the 
designs based on this plan and nursing care as it is currently being 
practiced.
Two specific unanswered questions relating to their emphasis on bedside 
care are:
1. What is the focus of nursing care in modern wards?
The Nuffield Job Analysis (1953) indicated that the qualified 
nurses working on wards had administrative responsibilities more 
as their focus than direct patient care. The Plan partitioned 
the ward into Nursing Units in order to encourage qualified staff 
to focus more directly on the patient. However it remains an 
empirical question as to just what the nurses themselves see as
the focus of nursing care in modern wards.
2. What is the range and nature of the contacts between patients and 
nurses and where do these contacts take place?
If the care given to the patients at the bedside is shown to be
the predominant form of contact, then a design such as the 
Nuffield Plan would suffice. However, if nursing care involves
contacts such as suggested by Roper, then wards based on the
Nuffield Plan may be facilitating only a limited aspect of 
nursing care.
5.2 ifrg, fcagfflg& st Madsen Mar.d Design
Another concern with respect to the Nuffield work relates to the research 
used to formulate the basic design principles. The Job Analysis recorded 
which grades of nurse carried out particular activities but not where the 
activities occurred. It can be suggested that this failure to establish 
the relationship between the physical setting and nursing had a direct
impact upon the type of plan produced. The emphasis in the Nuffield
design was to correct the fragmentation of care in terms of who was 
providing it. In attempting to achieve this a design was created which 
provided fragmented Nursing Care in terms of where it took place. The 
studies which led to specific design decisions succeeded in more 
effectively incorporating the physical setting. However, with the 
exception of the journeys study, these areas were dealt with as discreet 
physical entities. Even the use of the results of the movement patterns 
of the nurses were restricted to movement between the bed area and the 
ancillary rooms. As has been suggested, modern wards have become units 
with highly differentiated spaces, specially designed to accommodate 
specific nursing activities. However the ward functions Las one unit and 
only at this whole ward level does total nursing care take place.
Research is needed on the relationship between current nursing practice 
and modern ward plans. This research should not only provide information 
on how well these discreet areas facilitate the activities for which they 
were designed but also must illustrate how these areas function together
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to provide total nursing care.
Specific examples of empirical questions which demand treatment of the 
setting as an integrated system of care are:
1. Do nurses consider access to the bedside occurring from the ancillary rooms?The Nuffield Plan was particularly concerned with minimising the distance between the bed areas ana ancillary rooms.Is this the most important journey for nurses?
2. Do compact, but partitioned wards reduce the perceived distances between nurses and patients?
3. What is the relationship between the bedside and the treatment room as areas where treatment occurs?
5.3 Mmtfca&gn Bgfiai&gn sL t e s te  t e s H5S& in .Bib.
The final concern in relation to the Nuffield work is the impact that the
Job Analysis operational definition of nursing care had on the final
design produced. The richness of the general definition presented by
this study is one of its unique features. More recent studies using
observations of nurses on wards have restricted the problem to patterns
of movement (see for example Lippert, 1971). The Nuffield team
emphasised that Nursing Care could not be directly equated with
efficiency. They defined Nursing Care as:
’those activities necessary to provide for the patient’s physical, medical and emotional needs’.
This ensured that a much wider range of activities were recorded than
just movement patterns. However their method of data collection, direct
observation, could not accommodate all the activities considered by the
Trust to belong to their definition of Nursing Care. For example, they
stated that observation of patients and supervision of untrained staff
could not be directly observed.
The design emphasised those aspects of care which were specially 
highlighted by the study. Consequently the design emphasised access to, 
rather than observation of, patients by the creation of bedroom cubicles. 
In addition the authors of the Job Analysis explicitly stated that the 
activities concerned with the patients' emotional needs were excluded 
from the study because they could not be directly observed.
This lack of information on the activities related to patients’ emotional 
needs led to the assumption that privacy and lack of disturbance were the 
patient’s primary concern. The creation of separate dayrooms, separate 
treatment rooms and smaller bedrooms were all intended to facilitate 
this. Yet more recent research (Raphael, 1969; Sears and Auld, 1976; and 
Noble and Dixon, 1977) suggest that this may be an unwarranted 
assumption. Specific questions arising from the limited operational 
definitions of nursing care are:
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1. Is observation an important activity for the nurses or has it been replaced by access as intended by the Nuffield work?
2. Are observation of patients and privacy mutually exclusive, i.e. does a ward plan exist which adequately facilitates both concerns?
3. What are the activities of the nurses that are necessary to provide for the patient’s emotional needs?
The implication of these concerns is that direct observation is not the
most appropriate method of investigating the relationship between ward
design and the provision of nursing care. The very fact that the
Nuffield Trust could identify activities they were unable to record
supports this.
6 SUMMARY OF THE RELATIONSHIP BETWEEN WARD DESIGN AND NURSING CARE
The Nuffield Plan introduced a radical change in acute hospital ward 
design with all current ward designs being based upon this plan. Yet 
there has been no systematic research conducted to assess the success of
the designs derived from the Nuffield prototype.
The major focus of the Nuffield work was to facilitate the activities of 
the nurses. It is therefore appropriate that current ward designs be 
investigated in terms of their ability to facilitate nursing care. 
However this restriction of the investigation to the relationship between 
ward design and nursing care does not assume that the nurses are the only 
users who should be taken into consideration. Section 1 provides
information that indicates the ward is the focal place for a patient’s
experience in hospital. A complete assessment of the success of current 
designs would need to accommodate this patient experience. However a 
major objective of the work is to compare a large sample of current 
wards. For practical reasons only one user group could be accommodated. 
The close link between design and nursing suggests the nurses are the 
most appropriate group upon which to focus.
Both historical and current evidence suggests that the form of care 
around which the Nuffield Plan was organised may not be consistent with 
current nursing practice. If this is true the present ward designs may 
be perpetuating a mismatch between the environment and the activities it 
is intended to house. Rather than proposing alternative designs based on 
other possible methods of providing care, as was done by the Nuffield 
Trust, it is more important to identify the relationship between current 
designs and current nursing practice in order to provide information for 
future designs.
As suggested by the Nuffield work, direct observation is not the most 
appropriate method for establishing this relationship, since observable 
activities do not constitute all aspects of care. Therefore the approach 
taken in the current study is to utilise the nurses own conceptual system
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of the relationship between the ward setting and current nursing care. 
Thus information will be provided on ward designs in the form of the 
nurses evaluations. This will establish not only the nurses' assessments 
in quantifiable terms, but also the reasons behind the nurses' 
assessments.
One of the practical objectives of this research is to develop a research 
instrument for the evaluation of current ward designs. A further 
objective is to obtain from the information a statement of the congruence 
between modern ward designs and current nursing practice. Consequently 
this work has a very applied element to it. In this respect it can be 
considered a part of the large field of evaluation research. It is 
therefore useful to examine the aims, approaches and problems of the 
field as an aid to identifying the most appropriate approach to take for 
this research question. Chapter 3 discusses the issues involved in 
environmental evaluations and evaluation research.
flrepter 3.
EVALUATION AS A RESEARCH FIELD
Chapter 2 describes the close relationship that has existed historically 
between ward design and nursing care. Indeed the major innovation in 
ward design in the past 100 years, the Nuffield Plan, was designed 
largely on the basis of research into nursing care. The design of the 
plan was in terms of what the research team thought nursing care ought to 
be rather than what it actually was. This break with tradition suggested 
there is a need for information on the effectiveness of the modern ward 
which evolved out of the Nuffield work.
The present research is an attempt to provide such information. The 
applied aspect of the present research places it in the category of 
environmental evaluations. This chapter describes the common 
characteristics and problems associated with research concerned with 
applied issues. The limitations of the approach are discussed and the 
need for a more theoretical basis is argued.
1 CHARACTERISTICS OF EVALUATION RESEARCH
Environmental evaluations make up a large part of environmental research. 
For example Bechtel and Srivastava (1 978) identified over 1000 
researchers who have conducted housing evaluations alone. In addition, 
environmental evaluations can be usefully described as part of a much 
larger area of work known as Evaluation Research. The publication of 
guides to this field such as the Handbook edited by Struening and 
Guttentag (1975), the book of readings by Caro (1971) and the recent 
establishment of a journal solely devoted to this topic, Evaluation 
Review, testifies to the growth of the field.
Evaluation research (Cronbach 1963) covers areas such as programming 
approaches (e.g. remedial reading), administrative unit (e.g. schools), 
individual practitioners (e.g. doctors) and recipients of services (e.g. 
patients or students).
While environmental evaluations have a more limited focus, the physical
setting, these two areas of research share the same aims, approach,
emphasis and problems. This is reflected in the definitions of these
research areas.
Evaluation research is:
’a study whose aim is to evaluate the effectiveness of some treatment or plan1 (Deming, 1975)
'the procedure by which programs are studied to ascertain their effectiveness in fulfilling goals' (Greenberg, 1968)
'a sincere, multidisciplinary interest in objectively assessing the consequences of planned social action'(Milcared and Struening, 1978)
Environmental Evaluation is:
’assessing the effectiveness of a designed environment for users’ (Friedmann et al., 1978)
’the examination of the effectiveness for human users of occupied designed environment’ (Zimring and Reizenstein, 1980, p429- a summary of the definitions used by Bechtel and Srivastava, 1978; Brill, 1974;Gutman and Westergaard, 1974; Ostrander and Connell,1975; and Zeisel and Griffin/ 1975)
The common aims, approaches, and emphases of these two areas of research
will be illustrated in the following sections.
1.1 Aims
As implied by the definitions, both areas deal with applied problems. 
The research is intended to address and answer specific questions 
concerning the success of planned social projects and planned 
environments.
'Evaluation studies are generally preoccupied with providing answers to carefully formulated questions and not with testing hypotheses, or with making predictions derived from theories’ (Struening, 1975)
The function of such work is to ’assist decision-makers to make wise
choices among future courses of action’ (Weiss, 1975).
A distinctive characteristic arising from their applied orientation is
that the focus tends to be on specific programs (Caro, 1971) or in the
case of environmental evaluation, on a single type of designed setting
(Zimring and Reizenstein, 1980). This can be contrasted against research
directed toward social processes, for example crowding, social
facilitation and achievement, which occur across settings and programs.
1.2 AEBEgaSh
Researchers in both areas stress the importance of using the scientific
method. For example Friedmann et al. (1978) emphasises the need for
rigorous techniques, firmly grounded in the social sciences for the
evaluations of buildings. Stake (1967), in reference to programme
evaluations, notes that informal evaluation depends on casual
observation, implicit goals, intuitive norms and subjective judgement.
These are similar criticisms to those presented in Chapter 2 with regard
to the Design and Use studies (King Edward’s Fund, 1968) intended to
evaluate current ward designs. Struening (1975) suggests that without
this scientific approach such work can not be validly described as
evaluation research. He defines the areas as:
’the application of scientific principles, methods and theories to identify, describe, conceptualise, measures, predict, change and control those factors or variables important to the development of effective human service delivery systems’ (Struening,
1975)
The general concern for systematic scientific enquiry is reflected in the 
frequency with which issues such as instrument validity and reliability
are mentioned. For example the Handbook of Evaluation (1975) contains a 
chapter by Nunnally and Durham especially devoted to these issues. In 
addition a recent review of environmental evaluations (Zimring and 
Reizenstein, 1980) highlights the necessity of instruments for evaluating 
settings having these qualities.
1.3 Eegflasig.
Another common characteristic of these two areas of research is that they 
take the researcher to be the evaluator. For example Struening and 
Guttentag (1975), Weiss (1975) and Davis and Salasin (1975) in their 
descriptions of evaluation explicitly place the researcher in this role. 
The consequences of this is that the process of evaluation is taken to be 
the various stages involved in the formulation, conduction and 
utilisation of research. This places emphasis on such issues as 
sponsorship (Zimring and Reisenstein 1980), the political context in 
which evaluations occur (Weiss 1975), the relationship between the agency 
to be evaluated and the researcher (Nunnally and Wilson 1975), 
methodology (Friedmann et al., 1978; Nunnally and Wilson 1975; Campbell 
1971; Trow 1971) and the communication of results (Davis and Salasin 
1975; Friedmann et al., 1978 and Reizenstein 1980).
1.4 Sronpnr sL .Qharact,grtgt.tc.s s£ f e taataton .ggssaisfa
Studies in both fields of research have tended to focus on specific 
applied research questions. Their unique contribution is that they bring 
systematic research methods to areas of problem solving traditionally 
dealt with by administrators. This relatively new role for the 
researcher has lead to an emphasis on this role. The common problem of 
utilisation is also shared by these research fields and is discussed in 
Section 2.
2 THE COMMON PROBLEM OF UTILISATION
Evaluation research and environmental evaluations have as their primary 
objective the utilisation of results. As stated by Edwards et al. 
(1975):
fIf it (an evaluation study) does not improve the basis for decisions about a program and its competitors, then it loses its distinctive character as evaluation research and becomes simply research1
Yet articles reviewing the state of the art, Caro (197.1) and Davis and
Salsin (1975), not only provide lists of instances where evaluation
results were not implemented but also lists of references each dealing
with particular reasons why utilisation does not occur. The
implementation of environmental evaluation findings can be seen as even
more difficult. While projects can be redesigned and modified in the
light of evidence, Friedmann et al. (1978) have remarked that !it would
be costly and difficult to undertake major structural alternations of
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buildings in response to research studies1. In recognition of this 
problem Markus (1969) has put forward the notion of 'feedforward1, that 
is that the information required should be fed into future designs. This 
puts environmental findings in a very distant position from decision 
making. As indicated by Bechtel (1976), when this feedforward is adopted 
it is difficult to ascertain whether the design decisions have 
accommodated the information beyond the gross level of 'to build or not 
to build1 a particular project.
2.1 Ih s  lim e  .Element in  jf t i i i g.9tig n
The problems concerning the utilisation of results occur with respect to 
the immediate application of specific findings. Both Weiss (1972) and 
Ciarlo (1974) indicate that effective utilisation becomes more apparent 
if monitored over a sufficiently extended period. In addition Zimring 
and Reizenstein (1980) suggest that the time element in implementation is 
related to the nature of the research. Research directed towards 
answering questions specific to a given project or design are intended 
for immediate implementation. Utilisation of such information, as 
indicated above, frequently does not occur. At the other end of the time 
continuum is research which develops what Zimring and Reizenstein (1980) 
refer to as heuristics. An example of this is Weisman's as yet 
unpublished work on development of a model of built-environment 
cognition. Evaluation work of this nature is intended not only to 
respond to specific questions, but also to formulate questions in such a 
way as to provide generalisability to other situations. Cialdini (180) 
describes social research which responds to both short and long term 
applications as 'full cycle social psychology*.
2.2 The Pragmatic Approach to Evaluation Research
There is a failure in much of the evaluation research, on both social 
projects and environments, to consider the long term implementation as 
part of the research objectives. This, it can be suggested, is the cause 
of much of the disquiet arising in these fields of research. For example 
Zimring and Reizenstein (1980) indicate that much of the building 
evaluations are rudimentary and inconclusive. Craik and Zube (1976) note 
the lack of coordination of environmental research concerning different 
environmental domains. Friedmann et al. (1978) state that the theory and 
applications in environmental evaluations are too frequently dealt with 
as separate issues and suggest that design evaluations should be used to 
define theory, which in turn can be utilised in subsequent appraisals.
This concern for the lack of cumulative knowledge is also apparent in 
evaluation research literature in general. For example Struening (1975) 
stresses that if this field is to become a mature discipline, evaluators
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must take more interest in the theoretical sources of their applied work. 
Simon (1969) points out that without an adequate conceptual framework the 
gathering of more information may confuse rather than clarify. Twain
(1975) proposes that the construction of an adequate theory, whilst being 
difficult in the applied context, is essential to ensure that future 
research will be a logical development from previous work. From a 
slightly different perspective, Lehman (1975) and Ciadini (1980) suggest 
that since in general evaluators are social scientists, failure to test 
basic theories in the field is a missed opportunity. The failure to 
accommodate the possibility of long term applications for evaluation 
findings results from the characteristics of this type of research. This 
is illustrated in the following sections.
2 .2.1 Limited Mm
Evaluation studies tend to focus on a specific project or setting rather 
than on social and psychological processes that generalise to other 
situations (Altman 1975, Weiss 1975, Kenny and Canter 1981).
2 .2.2  Emphagjg m .fefcteifciga &£. jflas -Rgsggngiisr
The researcher is considered the evaluator. Taking this perspective the 
one process which generalises across contexts is the process of research. 
This results in theory construction being directed towards the 
description of the relationship between the various stages of research 
from conceptualisation to utilisation. Examples are Aronson and 
Sherwoods (1967) ’impact model’ which describes how service is related to 
intermediate and long term goals, Friedmann et al.'s (1978) ’structure- 
process’ model for building evaluations and Keys and Wener’s (1980) 
’Four-Phase Intervention' model for building evaluations.
2.2.3 l ias gflnsfccaiafcs.
Evaluation studies are frequently carried out under time constraints. 
For example Suchman (1969) describes the primary function of an 
evaluation as to ’appraise comprehensively a practical activity to meet a 
deadline’. A consequence of this, as pointed out by Struening and 
Guttentag (1975), is that researchers are often forced to use measures 
developed in different contexts, since time (and resources) do not allow 
for the development of new measurement instruments. They further suggest 
that frequently these measures are not appropriate for the demands of the 
study. A clear example of this in the environmental literature is a 
study conducted by Trites et al. (1970) to provide a comparative 
assessment of three different ward designs. One of the instruments was a 
questionnaire to measure tension, anxiety, psychomatic disturbances and 
fatigue. No statement is provided to indicate why these measures were 
appropriate for the comparison of wards designs and, as would be
expected, when the results of this survey were analysed the findings were 
completely inconclusive; no clear pattern could be found.
Concern to ensure that inappropriate use of previously established 
instruments does not occur frequently is reflected in the general 
emphasis placed on testing the relevance, validity, and reliability of 
the instruments. While it is not intended to imply that these criteria 
for instrument construction are not important, it must be noted that 
empirical tests are not a substitute for a theoretical basis for 
identifying and defining the constructs appropriate to a given research 
problem. As pointed out by Milcarek and Struening (1975) measurement
concerns the operational definitions of constructs, and as such it is a
further step in the classification of the subject matter.
2.3 y a t Ifcstelgas s t  HfcffJsafcian
Implementation of results according to Edwards et al. (1975) is the major 
criterion for assessing the success of an evaluation study. Yet the 
literature suggests that implementation of results concerned with 
specific issues frequently does not occur. In addition the literature 
also indicates that this type of research rarely is oriented towards 
theoretical proposals which may have long term significance. The 
concerns and limitations described are those expressed by people who are 
attempting to guide researchers in their evaluation work. The following 
section provides illustrations of the consequences of these limitations 
in environmental evaluations.
3 CHARACTERISTICS OF ENVIRONMENTAL EVALUATIONS
The consequences of research being project-based, being oriented towards 
the activities of the researcher and having time constraints are readily 
identifiable from environmental evaluation studies. Section 3*1 
describes the characteristics of project specific evaluation studies. 
Section 3*2 discusses the use of the Semantic Differential approach to 
evaluation which is intended to provide generalisability to this research 
area.
3.1 t e fect §Rgg.itig Eyatetfrare
In 1980 a special issue of the journal Environment and Behavior (vol 12, 
No. 4) was published, containing articles solely on the topic of Post- 
Occupancy Evaluations. The intention was to document the current state 
of the art. The descriptions of the questionnaire development in the 
five articles reporting findings are suggestive of the researchers' 
attitudes toward formulating research questions and constructing 
instruments and also their attitudes toward the respondents. The 
descriptions are:
Devlin-Housing for the Elderly: 'A questionnaire wasdeveloped*
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Wener and Olsen-Innovative Correctional Environment:A User Assessment: 'Attitudinal data were gathered through closed-ended questionnaires1
Kaplan-Citizen Participation in the Design and Evaluation of a Park 'the questionnaire included both open-ended and scaled items'
Kantrowitz and Nordhaus - The Impact of Post- Occupancy Evaluation Research: 'The survey obtained data on planning and design issues as well as demographic and attitudinal information'
Farrenkopf and Roth - The University Faculty Office as an Environment: 'A structured interview was conducted ... consisting of in-depth open-ended questions, an eleven-point satisfaction rating scale and an eight-item environmental priorities rank-order list'
None of the the five articles provides any indication that instrument 
criteria such as validity and reliability were assessed for the 
questionnaires. The article by Devlin is the only one to provide some 
account of the theoretical orientation of the instrument although the 
translation into questionnaire items is not documented. The utilisation 
of the respondents constructs in these user evaluations is only evident 
in the office study by Farrenkopf and Roth. In general there is little 
evidence to suggest these studies are necessarily dealing with issues 
that the users consider relevant, which represent a logical growth from 
previous work or that provide a substantive or methodological basis for 
future research. f
3.2  sm . .gsagfffcis. .forozasfa
The lack of a systematic approach evident in the above mentioned work is 
not characteristic of earlier environmental evaluations such as those of 
Heshberger 1972, Vielhauer-Kasmer 1970, Collins 1969, Craik 1968 and 
Canter 1968. These investigators sought to develop general measures of 
environmental quality using a technique developed in a quite different 
context, namely Osgood et al.'s (1957) Semantic Differential for the 
measurement of meaning. The extent of useage of these bi-polar 
adjectival scales has led Bechtel (1976) to describe them as 'a kind of 
universal measure of environmental quality'. However the authors of 
these techniques (in particular Canter, 1975, 1977) in comparing these 
instruments point to several limitations. The purpose of these scales is 
to identify common dimensions of environmental quality. Yet Canter 
illustrates that these different measures do not produce the same 
structure, nor does one particular scale necessarily produce the same 
structure across different settings. Consequently Canter argues against 
there being a definitive set of dimensions to describe environmental 
quality. An additional problem arising from the use of these general 
scales is the growing evidence that treating them as being composed of 
independent dimensions may not be appropriate. For example Kuller (1973)
34
explores the relationship between his orthogonal dimensions derived from 
a general rating scale. Ladd (1976) in reviewing the literature on 
residential evaluations discusses the complexity and interdependency of 
attributes associated with these environments. Indeed Canter (1975) 
questions the psychological validity of the assumption that people’s 
experience of the environment is best described in terms of independent 
dimensions. This is consistent with the theoretical proposals of Bruner 
(1957), Restle (1961) and Attneave (1962) on the structure of people's 
cognitions.
3.3 sZ i&g. cftarggteristtos Jgg^ qafctons
Peterson's (1976) comment on this field 'heavy on words and empirical 
methods and light on theory and discipline' sums up the current state of 
the art. For example, in a review of the environmental evaluation 
literature Stokols (1978) notes the major accomplishments as being the 
development of environmental displays (simulations) and the effective 
sampling of different respondent groups. The major deficiency pointed 
out by Stokols is that the work in this area has been predominately 
atheoretical. Of the seven areas of environmental psychology reviewed by 
Stokols this is the only area criticised on this point.
This pragmatic approach is apparent in the instruments described in the 
Environment and Behavior review issue. The instruments are loosely based 
on what the researcher considers to be likely issues relevant to the 
specific setting. General measures such as the semantic differential 
scales and Perceived Environmental Quality Indices (PEQI’s) have suffered 
from the same problem. As noted by Weinstein (1976) and Wohlwill (1976) 
there has been an over-emphasis on the construction of empirically 
derived models (i.e. factor analysis and multiple regression procedures) 
and too little attention paid to the development of theory. In addition 
there has been little attempt to make the instruments used in evaluations 
precise operational definitions of the constructs the researchers are 
intending to explore.
4 THE NEED FOR A MODEL OF ENVIRONMENTAL EVALUATIONS
In environmental evaluations the 'assessments’ or ’evaluations' of 
’effectiveness’ or 'quality' are predominantly supplied by the users of 
the settings. As noted by Craik and Zube (1976) people are being used as 
measuring instruments; the Hospital Evaluation Research Unit (1976) 
describes them as calibrated instruments.
The one common process across all environmental evaluations is the 
psychological process of evaluation. Indeed the semantic differential 
scales have demonstrated this. The predominant dimension common to all 
the measures is one of evaluation, that is how good or bad it is (Canter,
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1975). These terms (evaluations, assessments, effectiveness, quality) 
have been loosely used to describe the processes taking place in the 
whole field of evaluation (see definitions in Section 1). However there 
has been little attempt to formulate a systematic account of these 
processes. This has resulted not only in a failure to provide a common 
ground for comparison across projects and settings (as noted by Craik and 
Zube, 1976) but also in a lack of conceptual framework for the 
construction of research instruments. Evaluation research is 
predominantly an applied field. However as stated by Lewin (one of the 
first initiators of this work):
(V95I? *S so practical as a good theory1
5 SUMMARY OF EVALUATION AS A RESEARCH FIELD
In summary, environmental evaluations make up a large part of 
environmental research. Additionally, they can be considered a part of 
an even larger research domain, namely that of Evaluation Research. 
These two fields of inquiry share common aims and approaches. Both are 
strongly oriented towards the applied end of the spectrum of research, 
they tend to focus on specific projects or environments, they are, in 
general, conducted under time constraints and they produce results 
suitable for immediate implementation.
The major criticism levelled against these areas of research is that they 
are, in general, atheoretical (Stokols, 1978; Wohlwill, 1976; Zimring and 
Reizenstein, 1980; Milcarek and Struening, 1975). One consequence of 
this is that each study tends to remain a discreet entity rather than 
providing a logical basis for future research. This atheoretical 
approach also fails to provide a clear statement of what the data 
collection procedures are intended to measure. As a result previous 
evaluation research has not provided an adequate description of the 
psychological processes involved. It is therefore proposed that the 
first requirement of the current work is to formulate a model to describe 
environmental evaluations. Chapter 4 describes the basis for 
construction of this model of environmental evaluations.
Qaapfcec i
THE PROCESS OF EVALUATION - AN EMERGENT EXPERIENCE
One of the major objectives of the thesis is the development of a model 
to describe nurses1 evaluations of modern hospital wards. However, one 
of the lessons apparent from the literature on environmental evaluations, 
discussed in Chapter 3, is that focussing on the specific setting has 
contributed to a non-theoretical approach to the research area. As 
stated in Chapter 3, the common process occurring across all settings and 
research projects in the field is the psychological process of 
evaluation. Consequently the current work utilises the findings and 
theoretical proposals from previous environmental work to formulate a 
general model of environmental evaluation.
The development of the model to describe environmental evaluations has 
three major stages: rationale formation, description and prediction. 
This chapter provides a preliminary definition of what is meant by a 
model and describes the first stage of model development, namely 
specification of the rationale. The key processes to be described in 
order to develop a model of environmental evaluation are:
1. Purposes are taken as the fundamental criteria for evaluation. The individual initiates and directs actions towards achieving these purposes (Section 2).
2. The role of the physical environment is to facilitate purposes (Section 2).
3. Environmental evaluations are based upon the individual's use of the setting; they are behaviourally based (Section 3).
4. Evaluations of the physical environment are emergent, they express the interaction between the behavioural characteristics of the individual and attributes of the setting (Section 3).
5. This emergent experience can not be obtained by considering either the individual or the setting separately, but must consider both as part of a single system (Section 3).
6. Environmental evaluation is defined as a statement of the extent to which the attributes of an environment facilitate the individual's activities directed towards the achievement of his purposes (Section 4).
Before describing the basis for the concepts to be used in the model of 
evaluation, a statement of what is meant by 'a model' is provided in 
Section 1.
1 DEFINITION OF MODEL
The use, in this work, of the term model represents a departure from the 
usual interpretation. The usual use of the term is exemplified by models 
of interpersonal perception such as the inference model (Sarbin et al., 
1960), the social skills model (Argyle and Kendon, 1967) and Cook's 
(1971) two-channel model. Each"of the above models states the components 
and processes involved in the psychological process. The models consist
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of potential explanations of the process, but are not stated in terms 
such that they can be tested. In this respect they are more similar to 
the discussion of the process of evaluation presented later in this 
chapter, in that they provide the rationale for the approach taken to 
investigate a particular domain. However they remain assumptions about 
internal processes which are not available for empirical testing.
Model, as used in this work, is a description of the observations to be 
made, that is of the evaluations made by nurses about the wards on which 
they work. It seeks to explain the relationships between the 
evaluations. The following sub-sections present, in more detail, the 
content, properties and development of a model.
1*1 The Content of a Model
Kelly describes man as a categorising animal (Bannister and Fransella, 
1971). He groups together events, people, objects etc. in order to 
provide a structure to his world. This description is supported by 
Rapoport (1977) who defines environmental cognition as a process of 
categorising the components of the environment. Rapoport describes 
cognitive categorisation as a set of rules whereby, through imposing a 
structure on the environment, an individual simplifies the environment to 
make it more predictable.
Milcarek and Struening (1975) propose that the same process takes place 
in research. Accordingly, the study of any phenomenon involves 
subdividing it in order to describe it. Concepts, they maintain, can be 
considered the rules for this subdivision. The object is to group 
together into categories components of the phenomenon on the basis of 
'meaningful similarities'. Therefore, a model is taken to be those 
concepts or rules used to subdivide the phenomenon, together with the 
categories they generate.
1-2 The fcsiiefcigB g£ a Matet
The purpose of a model is to describe a phenomenon. By assigning the 
components of that phenomenon to categories according to rules, 
predictions (either implicit or explicit) are being made. The 
predictions are that the categories will differentiate between components 
and, that the components assigned to a particular category are 
empirically found to occur in that category.
For example Rapoport (1977) proposes that Scale is a meaningful rule for 
classifying people's cognitions of the environment. His categories are: 
houses, residential areas, neighbourhood and city. If the viability of 
this concept were to be tested it would require that the environmental 
components (e.g. building, facilities, bridges etc) be assigned to one of
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these four categories.
The concept Scale would be demonstrated if people order the buildings, 
etc. in terms of the environmental levels. The retrieval of the 
categories requires that the continuum be broken into four separate 
levels. The final prediction is that the researcher assigns the 
environmental components to the correct category. In other words that 
people see the levels of the environment as composed of the same 
components as those predicted.
All the above predictions concern the relationships between the 
environmental components. For example, two houses may be seen as being 
more similar in scale (the residential area) to each other than to the 
local church (the neighbourhood). In addition the two houses can be 
considered more similar to the church than to the municipal buildings 
(the city). Therefore the purpose of a model is to predict the 
relationships that exist between the components which make up a given 
phenomenon in order to describe that phenomenon.
1.3 gfagjHEBgsg o£ a Mpitei fcg flssscijfre fegssi gygjpafcipps sf Mgstscs
Chapter 3 gives two main reasons for developing a model of environmental 
evaluations. One is that the model will have the potential of providing 
a theoretical basis for generalising across settings and research 
studies. The other is that it will provide a conceptual basis for the 
construction of the research instrument.
A further reason relates to the general finding of environmental 
evaluation studies, namely that people have a range of different ways in 
which they evaluate a given setting. For example Sears and Auld (1976) 
demonstrate this to be the case for nurses’ evaluation of hospital wards. 
A model of evaluation is needed in order to describe the relationships 
that exist between the various evaluations. The phenomenon is taken to 
be the total system of evaluations made. The constituents of that 
phenomenon, to be categorised in terms of their similarities, are the 
specific evaluation statements.
This emphasis on the importance of a systematic descriptive stage of the
research is consistent with recent developments in social psychology.
Forgas (1979a), in summarising the ’new wave’ in social psychology,
characterised it by the choice of its subject matter, naturally occurring
phenomena, and its increased emphasis on the descriptive stage of the
research process. In connection with this emphasis he states:
'the first step towards an understanding of such a new range of phenomena is concerned with categorisation, the analysis of similarities and dissimilarities between the elements - in other words, the development of initial taxonomies.’
The present study concerns nurses’ evaluations of their wards in terms of
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the provision of nursing care. As described in Chapter 2, patient care 
involves a complex system of delivery. For example, the Nuffield Job 
Analysis (1953) identified over 100 different nursing activities involved 
in providing care. This leads to the expectation that the relationship 
between nurses' evaluations will also be complex. In order to describe 
the experience and also to use the evaluations as a systematic basis for 
examining the physical variations in wards in terms of nursing care; a 
systematic account of the phenomenon is needed.
1.4 Sfcaggg 2f  ess^gBBBBfc
There are three major stages in developing such a model:
Rationale Formation - examining the phenomenon in order to generate concepts or rules which are consistent with the characteristics of the phenomenon.
Identification of the Concepts - this includes identifying the basic unit of study Ttne components) and the concepts to describe them. (Chapter 5).
Predictions of the Relationships between the Components - this requires not”only predicting the“relationship between the categories, but also the relationship between the different concepts. (Chapter 6).
The description of a model, given above, specifies that the concepts will
group together the components on the basis of meaningful similarities.
The term 'meaningful similarities' refers to a key preliminary stage in
developing a model, that is rationale formation. For example, Forgas
(1979b), in objecting to laboratory based social psychology, is concerned
that naturally occurring phenomena become arbitrarily partitioned to fit
the requirements of the experimental situation. This concern for forced
or arbitrary classification of subject matter is also expressed by
Milcarek and Struening (1975) with reference to evaluation research. The
formation of concepts to describe environmental evaluations and the
identification of the 'unit of study' requires a detailed account of the
psychological processes involved. The account includes both a
description of the process of evaluation as a human activity (Section 2)
and a proposal about the basis upon which evaluations are formed (Section
3).
2 THE PROCESS OF EVALUATION
The key processes to be described are:
-Purposes are taken as the fundamental criteria for evaluation. The individual initiates and directs actions towards achieving these purposes.
-The role of the physical environment is to facilitate purposes.
The definitions of evaluation research and environmental evaluations 
presented in Chapter 3 indicate that there is some consensus as to what 
evaluation means; 'the assessment of the effectiveness or quality of an
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object (e.g. a social programme or a setting)'. However such general 
definitions do not provide sufficient information to contribute to the 
development of a model of environmental evaluations which is intended as 
the basis for instrument development. The limited utility of such 
general descriptions is also pointed out by Peterson (1976) with 
reference to indices for the measurement of environmental quality. He 
argues that terms such as 'environmental quality’ need to be defined in 
'operational terms’ in order for the measurements to be validly described 
as measures of quality.
The first stage in formulating or identifying concepts to be used in the 
model is to describe what is meant by the psychological process of 
evaluation. The key to providing a more detailed account of the process 
is the model of man being utilised (either explicitly or implicitly) 
(Section 2.1) and the implications this has on the possible role played 
by the environment with respect to the people who use it (Section 2.2). 
These proposals provide the initial definition of environmental 
evaluations.
2.2 m s l g£ M m
Environmental evaluation studies have as their common basis a goal-
oriented, or dynamic, model of man. For example, the Building
Performance Research Unit, 1972; Sear and Auld, 1976; Ittelson et al.
1974, Stokols, 1977; Friedmann et al., 1978, all explicitly state this as
their position. The goal-oriented approach to explaining human
activities is not unique to environmental research. Hall and Lindzey
(1957) state in their review of personality theories:
'Most personality theorists seem to conceive of man as a purposive creature but even where this is not taken for granted it does not seem to be a matter of hot dispute'.
Such an approach assumes that the individual initiates and directs 
actions towards ends that will eventually be satisfying to the 
individual. These fundamental organising principles are referred to as 
'purposes'.
The most appropriate definition for purpose, as it is being used in the 
context of evaluation, is Rozeboom's (1970) as a 'cognitive conception of 
a valued but not-yet-existent state of affairs'.
Taking Rozeboom's definition of purpose as a present representation of 
some possible future condition, it follows, as proposed by the BPRU, 
1972: 'that if they (people) had no concept of their state when their goals were achieved then there would be little directed impetus towards achieving them. It must also therefore be possible for people to estimate at what position they are in relation to their goals. Statement of this position is a statement of satisfaction*.
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As the historical review of Chapter 2 shows the reason for a nurse being 
found working in a given ward is to provide care and comfort to the 
patients. Therefore the provision of nursing care is taken as the 
primary purpose that nurses associate with the ward setting. If patient 
care is the primary purpose it will be possible for the nurses to state 
the extent to which they are satisfied with the provision of this care.
2.2  Rate s£ th s . B a te a a so fc
Purposes of the individual are of primary importance to the individual. 
They not only initiate and direct his behaviour but also are the basic 
principles used by the individual to organise and describe his world. For 
example Canter (1977) points out that, when people are asked to describe 
a place, their description is not restricted to a statement of physical 
characteristics, but is also a statement about what the particular 
setting is for. In their reviews of the ways people describe settings, 
Canter (1975) and Hershberger (1972) illustrate that in fact the dominant 
way people have of describing a place, is in terms of evaluations, or as 
the BPRU call it ’satisfactoriness1. In other words people describe a 
setting in terms of how good or bad it is for specific experiences and 
activities. A nurse describes a hospital ward in terms of providing care 
in that ward.
Working towards achieving a purpose does not occur in a vacuum, but is 
associated with external objects, such as other people, events, 
activities or settings. Ittelson et al. (1974) describe these as 
’appropriate goal objects’. Research may be directed towards identifying 
the objects which are relevant to a purpose or, as in this instance, 
identifying the purposes of nurses associated with an object, namely the 
physical environment of the ward.
Specifying purposes as the directives for behaviour requires that the 
relevance of external objects to the individual is not conceived as 
deterministic. Rather the relevance of the object to the individual’s 
purpose is in terms of its utility or facilitative capacity with respect 
to the purpose. As is discussed in Section 3.1.3 purposes are not being 
regarded as initiating pre-programmed series of actions. If they were, 
external objects would have no impact on these actions. Since a range of 
behaviour can be directed towards achieving a purpose, the individual can 
choose activities which are most advantageous to the particular 
circumstances in whch he finds himself. However this does not change the 
purpose and, as suggested by the BPRU (1972), the individual can judge 
which activities contribute most to achieving the purpose. An example by 
Sears and Auld (1976) is, having or not having a vacuum cleaner does not 
change the purpose ’to clean the house’, but does effect the way and the
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ease with which this can be accomplished.
The significance of an object is its facilitation function with respect 
to purposes. Therefore, qualities or goodness or badness are not 
inherent in the objects, rather they are attributed to the object by 
people.
Bentham (1859) defines utility as:
'that property in any object whereby it tends togroduce benefit, advantage, pleasure, good, or appiness or to prevent the happening of mischief,pain, evil or unhappiness to the party whose interestis considered'.
The necessity for people using qualitative assessments, such as utility
or facilitation, as pointed out by Sears and Auld (1976), occurs when
people are confronted with complex objects which differ on more than one
dimension. The example quoted is the value of water to a man dying of
thirst. Assuming water is perceived as 'good' then a cupful would be
chosen over a drop of water. Such a quantitative statement is not
possible with complex multidimensional objects. The relative worth of
such objects to the individual must therefore be assessed in terms of
their ability to facilitate the purposes of the individual. Therefore,
we define Evaluation as:
a subjective assessment of the goodness of an object based upon the individual's perception of the degree to which it facilitates the purposes the individual associates with that object.
2.3 S a m  s£ tbs Frasgs? s£
The model of man adopted in this thesis specifies the 'purposes' of the 
individual as the initiators and directors of his actions. Following 
from this, the role placed by the physical environment is proposed as 
being one of facilitating the purposes. Therefore people evaluate an 
environment in terms of the extent to which it facilitates purposes.
By clearly linking environmental evaluations to the achievement of 
purposes, terms such as environmental quality or effectiveness can be 
more clearly defined. They appear as different labels for a statement of 
the extent to which the setting facilitates the individual in achieving 
his purposes and goals. Placing the achievement of purposes as the 
criterion against which settings are evaluated also helps to explain the 
differences reported by Canter (1975) in the structure of the various 
semantic differential scales used in environmental evaluations. These 
bi-polar adjectival scales do not specify the criteria for evaluation. 
It can be expected that the purposes for being in one given setting, such 
as a hospital ward, will be different from the purposes associated with 
another setting, for example a recreational centre. The failure to 
clearly link the evaluations to the purposes of the respondent has
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resulted in the necessity of a purely empirical basis for identifying the 
structure of environmental evaluations and for illustrating the 
differences between settings.
Describing evaluations in terms of the individual's purposes implies that 
the individual utilises a cognitive representation or conceptual system 
which links his purposes to that environment and provides the basis for 
the evaluations. Thus a further stage in formulating the concepts 
relevant to a model of environmental evaluations is to examine the basis 
upon which the assessments are formed. Section 3 discusses these issues.
3 DIRECT EXPERIENCE AS THE BASIS OF ENVIRONMENTAL EVALUATIONS
The key processes to be described are:
-Environmental evaluations are based upon the individual’s use of the setting; they are behaviourally based.
-Evaluations of the physical environment are emergent, they express the interaction between the behavioural characteristics of the individual and the attributes of the setting.
-This emergent experience can not be obtained by considering either the individual or the setting separately.
The literature in environmental psychology has tended to treat the study
of people's evaluations of settings and their conceptualisations of
settings as quite different research areas. For example, hazard
perception, mental maps of cities, neighbourhood images are all
considered part of environmental cognition (see Ittelson, 1973).
Emphasis in this area is on the structure of people's conceptual systems
used to describe their environment.
Evaluation research however, has as its focus issues or concerns. For 
example, what are the major issues people raise with respect to their 
satisfaction with housing? Yet to make a statement about the 
effectiveness or quality of a setting, people must rely on their 
perception or interpretation of that setting, that is on their conceptual 
system. A model to describe environmental evaluations is a model of 
peopl e's conceptualisations.
It is proposed that the object of an evaluation study is to provide some 
quantitative measure of the extent to which a setting facilitates 
people's purposes. In this instance it is the extent to which modern 
wards facilitate nurses in the provision of care to the patients. 
Implicit in the statement is the assumption that evaluations are based 
upon the individual's direct experience of using a setting. This 
assumption must be common to all evaluation work which has building Users 
as respondents. Yet the literature on environmental evaluations has 
failed to utilise the individual's conceptualisations of the direct 
experience in order to provide a description of environmental 
evaluations.
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The basic premise of the present work is that nurses1 evaluations of the
wards on which they work is a direct reflection of their experience of
providing nursing care in that setting. The problem is one of
characterising this a manner that is consistent with the nurses’
conceptions of the experience. Ittelson et al. (1974) propose that when
people are evaluating or interpreting an object the resulting percepts
are emergent, that is that:
’they express the interaction between the properties of the object, place or event being perceived and the behavioural characteristics of the perceiver’.
As implied by the term emergent, evaluations are the result of the
interaction between the person and the place and, as suggested by
Ittelson et al., this interaction may give rise to an experience which
can not be obtained by considering either side in isolation.
Ittelson et al.’s description of evaluations as emergent suggests that
the basic unit of study, which will not distort the experience, needs to
include both behavioural characteristics of the evaluator and properties
of the setting, together with an account of the interactions between
them. In order to define the concepts or rules to be used to classify
this experience into meaningful categories (Chapter 5), it is necessary
to examine in more detail what is meant by ’behavioural characteristics’
and ’properties' of the setting. Section 3.1 proposes that purposive
behaviour is the most relevant activity to be used in describing
environmental evaluations and describes how purposive behaviours may be
related to each other. Section 3.2 discusses what is meant by
attributes of a setting, stressing that evaluations are a subjective
experience and therefore the attributes of the setting that are relevant
are the ’perceived attributes’.
3.1 ftirppgjyg BgtreyjgBE
In adopting Ittelson et al.’s description of evaluations as emergent it 
is being proposed that evaluations are formulated as the individual 
carries out activities in the setting. In this way behaviour can be 
considered an experiment, as suggested by Miller, Galanter and Pribram 
(1960) and Kelly (1970).
The relative success the individual has in carrying out his activities 
forms the basis for his assessments of the utility of the setting in 
facilitating the activities. Evaluation is defined (Section 2.2) as a 
statement of the extent to which an object facilitates the purposes of 
the individual. However, interaction does not occur between the 
individual's ’cognitive conceptions of a valued but not-yet-existent 
state of affair’s (i.e. a purpose) and the object or setting.. Gonfcact
between the individual and the environment occurs at the level where the 
individual is carrying out activities directed towards achieving his 
purposes. It is the nature and structure of these purposeful actions 
which needs to be defined in order to develop a model of environmental 
evaluations based upon the individual's direct experience of a setting. 
The first consideration is the level at which actions become purposive.
3.1.1 a s  fcsisT s£ toBggte Mayragr
Rosenblueth et al. (1943) argue that all behaviour is purposive.
However, as pointed out by Sears and Auld, these authors appear to have
confused purpose (function) with purpose (intention). A more productive
approach is that described by Tolman (1932) as a molar approach, where
rather than analysing behaviour in separate series of muscle contractions
he considers it more profitable to conceive of it in terms of goal-
oriented acts. Lewis (1943) makes that same point by his stand that
psychological phenomena must be explained in psychological terms. As
Wright and Barker (1950) in their elaboration of Lewin's view point out,
the individual:
'does not sweat or salivate, nor does he often bend his knees walking, manipulate his tongue in talking, move his eyeballs in reading, or bend at the waist m  sitting down. He walks, talks, reads or sits down, leaving his glandular and motor apparatus to take care of the sweating, salivating, bending, manipulating and all such molecular units of behaviour which, as molecular, are lost to the person in what he actually does'.
It is behaviour at the level at which the individual actually experiences
it that is of interest here.
A further point suggested by Wright and Barker is that an individual 
experiences a whole range of purposive behaviours. Thus a further 
specification of this aspect of the environmental interaction concerns 
the relationship between the activities. Activities gain their 
significance in terms of the purposes that initiate and direct them. It 
is the relationship between a person's purposes that determine the 
pattern of relationships between his activities. Section 3.1.2 proposes 
a structure to describe purposes.
3.1.2 The gfecpctog s£ fiprppgss
It has been suggested thus far that people may have more than one purpose 
which they associate with a particular evaluation object. Therefore they 
will make a range of qualitatively different evaluations of that object 
depending on which purpose is being referred to. A further assumption 
proposed by Sears and Auld (1976) is that purposes are not independent of 
each other. Their argument for a hierarchical model of purposes is as 
follows: 'behaviour itself is organised in a hierarchical way,•
and units of behaviour may be defined at any level of complexity and integration. Likewise purposes, the antecedent cognitive representations of behaviour, may be examined at any convenient level. That is to say that there are high-level, long term purposes .... and low-level, immediate purposes .... the low- level specific purposes are defined only as they are required in the sequence of behaviour serving the superordinate purpose. The cognitive representation of the higher order purpose does not comprise a long inflexible chain of very specific purposes1.
The hierarchical structure of purposes, proposed by Sears and Auld, is
very similar to Miller, Galanter and Pribram's (1960) conceptualisations
of plans which control the order in which a sequence of operations is to
be performed.
The present research specifies 'the provision of nursing care’ as the 
general purpose to be explored in relation to ward design. This purpose 
is only accomplished by a range of specific purposes such as treatment of 
patients, clerical work and movement of equipment. A hierarchical 
organisation of these more specific purposes can also be expected. For 
example, the preparation of the treatment trolley is a lower level 
purpose serving the purpose of treating the patient. However, as 
suggested by Sears and Auld, the relationship between the purposes is not 
a long inflexible chain. For example the preparation of the trolley is 
not expected to be subordinate to observing patients from the nursing 
station. What is being suggested is a hierarchical network of purposes 
directed towards the more general 'provision of care'. Because they are 
all subordinate to the same purpose they are related to each other.
Ladd (1976), in reviewing residential evaluations, points to the 'complex 
network' of relationships which exist between the various issues of 
concern to the respondents. It is proposed that one way to facilitate 
the identification of the structure of this 'complex network' is to make 
a distinction between the different levels of purposes they are referring 
to. This distinction is equally applicable to the activities directed 
towards achieving purposes, in that purposive behaviour in an integral 
part of the hierarchy. As discussed in the following section, the 
relationship that exists between purposes and purposive behaviour helps 
to illustrate why evaluations are most effectively described as emergent.
3.1.3 ggrpgsjgg BstoLteac 2 s  aa iB&ssrai Is r t  s£ tfcsracshy s£ EEEPgSgg
Purposive behaviour is an integral part of the hierarchy of purposes in 
that 'any purpose defines the goal of behaviour at the next level down 
the hierarchy* (Sears and Auld, 1976). For example 'giving treatment to 
the patient' defines what is the objective of the 'preparation of the 
treatment trolley'. However this does not imply that future events are 
to be taken as causes of behaviour, but rather it is people's beliefs
about the future which regulate purposive behaviour. As stated by H.A. 
Simon (1968):
'Purposeful behaviour is oriented towards achieving some desired future state of affairs. It is not the future state of affairs, of course, that produces the behaviour but the intention or motive to realize this state of affairs. An intention, if it is to be causally efficacious for behaviour must reside in the central nervous system of the actor prior to or at the time of actionf.
Simon's interpretation not only emphasises that man, as a goal-oriented
animal, is not totally dependent upon outside determining factors but
also that he is not preprogrammed to carry out a series of actions
dictated by internal mechanisms.
This has two important consequences. Firstly, as pointed out previously, 
it suggested that the setting will have an influence upon the activites. 
People have a range of activities which can be directed towards achieving 
a purpose; the individual can choose activities which are most 
advantageous to the particular circumstances in whch he finds himself. A 
setting will be more helpful for some of the activities than for others. 
However the influence of the setting is not one of initating or directing 
behaviour (as described in Section 2.2 and also supported by Rapoport,
1977). It is the individual's purposes or 'cognitive conceptions of a 
valued but not-yet-existent state of affairs' (Rozeboom, 1970) which 
motivate and direct behaviour. For example, even in a prison the 
intention 'not to escape' must come from the prisoner. Though the 
setting may make the achievement of the alternative intention 'to escape' 
improbable, it does not make it impossible. It may however encourage the 
first intention or suggest strategies other than 'tunnelling out', such 
as 'gaining inside help', to achieve the second intention. Thus the 
influence of the setting is in terms of the extent to which it 
facilitates the activities set in motion by the purposes.
A second consequence of the goal-oriented model of man is that it 
suggests that the individual perceives the potential achievement of a 
goal in the given context. In other words his experience of carrying out 
the activity is not in isolation, but rather he experiences the activity 
and the setting as a total system, directed towards satisfying the 
individual's purpose(s) for being in the setting. It is this emergent 
experience that forms the basis of the individual's evaluation of that 
setting.
3.1.4 j&mnacE g£ fiargsste g& aziaa:
Evaluation is comprised of a series of associations of processes. At the 
top are primary purposes which are 'cognitive conceptions of a valued but 
not-yet-existent state of affairs'. They provide the goals which direct
48
current behaviour. The primary purposes may give rise to lower level 
purposes which are also important to the individual, because they lead to 
the more primary purposes. The individual carries out actions which are 
directed towards achieving the purposes, that is purposive behaviour. 
The behaviour occurs within a given setting, therefore a person's 
evaluations of the setting are based upon the individual's experience of 
satisfying purposes through the behaviour/setting system.
Ittelson et al.'s (1974) description of evaluations as emergent specifies 
'behavioural characteristics' of the perceiver as one component of 
environmental interaction. It is proposed here that purposive behaviour 
is the most appropriate 'behavioural characteristic' to be included if 
evaluations are to be viewed as part of the goal-oriented activities of 
human beings. In addition, it is proposed that the concept, or rule, 
which partitions purposive behaviours into meaningful categories is the 
distinction between the levels of the purpose hierarchy to which they 
relate. The other component of the behaviour/setting system as proposed 
by Ittelson et al. is the 'attributes of the environment being 
perceived'. Section 3.2 discusses what is meant by attributes and what 
is the most appropriate way of characterising environmental attributes 
when they are considered as aspects of the perceiver*s conceptual system.
3.2 At&rifrpfogg Environment
Ittelson et al.'s description of evaluation as emergent specifies that 
people are interacting with properties or attributes of the environment. 
Assigning events, people, objects, etc. to categories according to their 
similarities on attributes is the basic means by which people make sense 
out of their world. Attributes are characteristics of objects which 
allow the objects to be described. For example Nunnally and Wilson
(1975) define measurement as consisting 'of rules for assigning numbers 
to objects to represent quantities of attributes'. As they point out, 
objects, people, environments, etc. are not measured (a quantitative 
description); rather it is the attributes (e.g. height, weight etc.) that 
are measured. Sears and Auld (1976) maintain that one of the significant 
advances in the development of theories of choice such as Arrow's (1958) 
was the recognition that people's preferences do not depend upon the 
object per se but on their attributes. Description necessitates the 
utilisation of attributes and this issue is recognised in environmental 
evaluation work. Section 3.2.1 proposes the BPRU's (1972) 'environmental 
system' as the attributes of the environment which people experience.
3.2.1 Environmental Systgm as. SlS. Perceived Attrj&nfcgg 
Bechtel (1975), Daniel (1976) and Brush (1976) have all identified 
different attributes of a given setting that are found to be relevant to
peoples activities in that setting. It is proposed here that when people 
evaluate a setting they are in fact assessing the utility of various 
attributes of that setting. As indicated by the term, people are 
attributing characteristics to the setting. These characteristics are 
not inherent in the object or setting. This indicates that the users or 
respondents not only have to specify the purposes they are trying to 
achieve to provide an unambiguous evaluation, but also the attributes 
they are associating with given purposes. As cautioned by Sears and Auld 
(1976) people do not necessarily 'discriminate the environment into the 
sort of convenient categories that designers tend to use when they are 
thinking about design problems'.
The issue is also raised by the Building Performance Research Unit (BPRU, 
1972) in their model of the building as a system. The BPRU describes the 
characteristics inherent in the setting as the building system and 
distinguish it from the environmental system. The building system gives 
rise to the environmental system through providing structure, fabric, 
service and contents of the building. It is proposed by the BPRU that it 
is the environmental system that is experienced by the people using the 
building. They further specify that the environmental system can be 
categorised into two subsystems. One is the Physical environment 'those 
aspects of the environmental system directly perceived as heat, light, 
sound, texture and smell*. The other subsystem is the Spatial 
environment, 'those aspects of the environment related to the dimensional 
and geometrical properties of single spaces (such as size and shape) and 
to the spatial relationships between them*.
Similar distinctions have been proposed by Canter (1969) and Bechtel
(1976). Support for these proposals is provided by a study by Brooks
(1978) who asked users to state their likes and dislikes with respect to 
their offices. The major groups of architectural attributes were: 
heating, ventilation, air conditioning, lighting (the physical subsystem) 
and layout of the office, adequate space or room in the offices, position 
with respect to other offices, location of the office in the building 
(the spatial environment).
Therefore it is proposed that when people evaluate a setting they are 
characterising it in terms of the environmental system as presented by 
the BPRU; that is, it is the attributes of the environmental system that 
people experience and consequently evaluate. It is further proposed that 
people will distinguish between the attributes in terms of the 
environmental subsystems to which the attributes belong.
3.3 summary a£ Birssb iaascisBSS as tbs. Basis e£ Epyirpntngptai pyaipaiisas
The process of environmental evaluation is described as emergent; that 
is, it is based upon the individual's experience of using the setting. 
It is proposed that the two constituents are purposive activities of the 
individual and the perceived attributes of the setting. Further it is 
proposed that it is the interaction between these two domains, which 
leads the individual to make his particular evaluative statements about 
the setting.
4 SUMMARY OF THE PROCESS OF EVALUATION-AN EMERGENT EXPERIENCE
Purposes are proposed as the criteria against which evaluations of an 
environment are made. Purposes initiate and direct behaviour. Following 
this, the role played by the physical environment is one of facilitating 
purposes.
A further proposal made is that environmental evaluations are based upon 
the individual's experience of the setting. The two domains that are 
proposed as involved in that experience are purposive behaviour and the 
perceived attributes of the setting. Thus the process being proposed is 
that:
'People evaluate the attributes of an environment in terms of the extent to which they facilitate the activities directed towards the achievement of their purposes'.
This definition suggests that the basic unit of study (component) will 
contain all these characteristics and that meaningful concepts used to 
describe the components will not arbitrarily partition them in a manner 
inconsistent with this emergent quality. Chapter 5 describes the basic 
unit of study and proposes the concepts to be used to describe the 
phenomenon of environmental evaluation.
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ghapfcsr 5.
HE COMPONENTS OF A MODEL OF ENVIRONMENTAL EVALUATION
Chapter 4 discusses the psychological processes involved in making an 
environmental evaluation. The proposals and assumptions made about the 
process are not the model in that they cannot be tested. Rather, they 
are the rationale for the particular model to be developed. The 
conclusion drawn from Chapter 4 is that a model of environmental 
evaluation will be a model of people's conceptual systems for structuring 
the experience of environmental interaction.
Chapter 5 presents the initial construction of the model of environmental 
evaluations. The objective is to produce a model which is consistent 
with the process of evaluation as described in Chapter 4. Section 1 
presents the unit of study which is used as the basic component of 
people's cognitions of the environment. Section 2 proposes the concepts 
to be used to structure this design-related experience.
1 THE BEHAVIOURAL UNIT AS THE BASIC UNIT OF STUDY
The evaluation of a setting is not a single statement of its utility or 
quality. People have a range of evaluations which, as indicated by 
Bechtel (1976), are qualitatively different. To develop a model to 
account for the differences requires a description of the variations 
between the conceptual units upon which the evaluations are based. The 
first step in the development is the identification of the basic unit 
upon which a particular evaluation is based.
According to Forgas (1979b) one of the most difficult aspects of studying 
naturally occurring phenomena in psychology is the identification of the 
basic unit of study. As noted in Chapter 4, both Forgas and Milcarek and 
Struening (1975) express the concern that research often partitions the 
subject matter into forced or arbitrary classifications which are not 
consistent with the way phenomena occur in the real world.
Ittelson et al.'s (1974) description of evaluations as emergent specifies 
that the interaction between the individual and the environment may give 
rise to an experience which cannot be obtained by considering either side 
in isolation. This description suggests that the basic unit which will 
not distort the experience will need to include both behavioural 
characteristics of the evaluator and properties of the setting, together 
with an account of the interactions between them.
Such an 'emergent' basic unit is not apparent in.environmental 
evaluations. As discussed previously the Semantic Differential approach 
excludes the criteria (the purposes) for the evaluation. More specific 
studies, such as Sears and Auld's (1976) evaluation of hospital wards and
Farrenkopf and Roth's (1980) study of offices, include both activities
and characteistics of the setting, but not as one basic unit. For
example Farrenkopf and Roth generate what they consider are eight
important environmental dimensions for buildings:
-access to people and resources, privacy and quiet (i.e. activities and goals of the person)
-space, location, aesthetics, heating, ventilation, air condidtioning, lighting, equipment and windows (i.e. characteristics of the setting)
These separate dimensions leave room for considerable qualitative
variation in the evaluations. For example:
'access to people'-from where?
"space*-for what activity?
'heating and ventilation'-of what area?
The method adopted to identify the basic emergent unit of study is to
consider where qualitative variations in evaluations might arise.
Sections 1.1 and 1.2 describe the variations in the characteristics of
the setting and the activities. Section 1.3 discusses the possible
variations due to the relationship between these two domains. Section
1.4 defines Behavioural Unit and Section 1.5 compares it with other
constructs used to describe actions in their physical context.
1.1 Characteristics g£ Stas Setting
There are two broad characteristics of settings which may result in 
qualitatively different evaluations. They are the different identifiable 
locations within a setting and the different attributes of each location 
that the individual is evaluating. They are discussed in physical terms. 
However the individual evaluates his 'perceived environment'. For 
example the individual may perceive two apparently separate spaces as 
just one location. Such information can come only from the user. The 
object of the initial description is to identify the potential areas of 
qualitative variations between evaluations.
1 . 1 . 1  frpcefrj&pg w ithin a  S sS & im
In Chapter 2 the Nuffield design is described. The innovations in the 
design include increasing the provision of facilities for patients, such 
as the dayroom and sanitary facilities. Increased provision of technical 
areas is also part of the design, including the provision of separate 
clean and dirty utility rooms and the creation of a treatment room. In 
addition the main bed area was partitioned to form smaller bedroom units. 
Thus rather than being a large undifferentiated space, the modern ward 
has become a highly partitioned setting with clearly identifiable 
locations within the ward area. Therefore one requirement of the basic 
unit is that it distinguishes between these locations.
1.1.2 j&fcri&Hfcgg g£ fcosafcieos
Chapter 4 specifies two broad categories of attributes of settings, the 
physical and spatial subsystems of the environmental system. Each of 
these subsystems contain specific attributes which will contribute to 
evaluation variations. For example the quality of the lighting in a 
setting may be considered adequate but not the heating; both are part of 
the physical subsystem. Also the position of a particular facility may 
be considered convenient but the layout of that facility inadequate.
An additional potential variation is that the users may associate 
particular attributes with specific locations within the setting. For 
example an employer may consider the position of the offices of his 
employees important to his own activities, such as supervision, but not 
the actual layout. Environmental evaluation may vary in terms of both 
the location being referred to and the attribute of that location being 
evaluated. A further source of variation is the criteria used to 
evaluate the attributes, the purposive activities.
1.2 feceBBigs AcfrjyiMgs ss 2 sppirg sf Ygrigfcipp in PreMyigrei
The discussion of the process of evaluation in Chapter 4 proposes that 
people use the achievement of purposes as the criterion against which 
they evaluate a setting. As indicated, people have a range of purposes 
they associate with a given setting and consequently a range of 
evaluations. Chapter 4 also specifies that the assessments are concerned 
with the ease with which the individual can carry out the activities 
directed towards achieving purposes. Different activities will result in 
different evaluations. For example Chapter 2 suggests the modern ward 
layout may facilitate the direct treatment of the patient but not the 
observation of the patient.
1.3 The Relationship between the Activities and tig Setting
A final source of potential variation in evaluations concerns which 
activities are appropriate as criteria for evaluating a particular 
attribute of a location. Firstly, some activities may not occur in a 
particular location. For example, patients are not treated in the 
utility rooms.
Secondly, an activity may be relevant to only some of the attributes of 
the locations. For example, gaining access to a facility may be a 
relevant criterion for the assessment of its position within a setting, 
but not for the actual layout of the location. A third aspect is that 
the same activity may be relevant to more than one attribute of a given 
location. For example clerical work may be related to both the layout of 
the work space and the lighting of that space.
A final source of variation is that more than one activity may be
appropriate criteria for evaluating an attribute of a location. For 
example, the lighting at the patient's bedside can be evaluated in terms 
of providing treatment to the patient or in terms of the disturbance it 
causes to other patients.
1.4 Bgfigifcign of a SdaaEEgBEgfc ggfcfc
Qualitative variations in evaluations may result from the characteristics 
of the setting, the activities which occur within that setting, together 
with the relationship that exists between the two domains. Therefore it 
is concluded that the basic unit of study must specify an attribute of a 
location together with a specific activity associated with the attribute. 
The unit is referred to as a Behavioural Unit. It is proposed that each 
behavioural unit will generate a unique evaluation statement. Therefore, 
An evaluation is:
'the extent to which an attribute of a location 
facilitates an individual in carrying out a specific 
purposive activity.'
1.5 Bfffrayjppr?! Haifc ggmpgcsd with Other itoits fit gfepflY
The 'behavioural unit' as a unit of study shares common characteristics 
with other 'units' used to place people's activities in the physical 
context. However, while it is similar to other constructs used in 
environmental and social psychological research, it does vary from these 
on some important aspects. The three most similar constructs are 
Barker's behavior setting, Canter's Place and Forgas' social episodes. 
These three units of study are defined as:
Behavior Setting (Barker, 1968)'a discrete behavior entity with unequivocal temporal-spatial coordinates...it is an extra­individual phenomenon; it has unique characteristics that persist when the participants change.'
Place (Canter, 1977)'the result of relationships between actions, conceptions and physical attributes.'
Social Episodes (Forgas, 1979b) .1 reiatively complex representations of interactions, which at the same time constitute part of the local culture, have a potential normative influence on behaviour and whose meaning is subjective.'
The most immediate difference between a behavioural unit and the three
constructs defined above is the size of the unit. Barker and Canter are
describing a unit with a range of activities occurring within it and
Forgas does not restrict the activities to one particular locale. The
behavioural unit can be considered a lower level of description which may
form the basic constituents of these larger units.
The behavioural unit can be distinguished from a social episode not only 
in that it 'situates' behaviour, but also the behaviour that is part of 
it can be either social or solitary (e.g. studying alone). One
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characteristic that it does share with social episodes, as defined above, 
is that it is subjective. The variations presented previously are 
described as potential sources of variation. Behavioural units are 
considered the basic units of people's conceptualisations of design- 
related experience. In this respect it differs from Canter's use of the 
term Place. Place includes the relationship between activities, 
conceptions and physical attributes. A behavioural unit is part of a 
person's conceptions of the relationship between activities and settings.
In being a description of a subjective experience, it differs most from 
Barker's behavior setting. A behavior setting is a description of a 
setting, a part of which is the directly observable standing patterns of 
behaviour. A behavioural unit is part of an experience and can 
potentially accommodate both directly observable and subjective 
activities.
1.6 of j&g i B a s i s  Unit 2f Study
A proposal of Chapter 4 is that evaluations are emergent. This emergent 
property is generally not apparent in the units of study in evaluation 
research. The proposal is that people, when conceptualising the 
experience, supply the missing contituents to make them emergent. 
Therefore the procedure adopted to identify this emergent unit of 
people's conceptual systems is to consider the possible sources of 
variations in environmental evaluations. It is proposed that the unit 
contains:
an attribute of a location together with a particular purposive activity the individual associates with that attribute.
The unit is proposed as the basic unit of people's environmental 
conceptualisation. To emphasis that the experience is based upon direct 
environmental interaction it is labelled a behavioural unit. It is 
considered to be the basic unit upon which a given evaluation is based.
In Chapter 4, cognition is described as a process of categorisation 
necessary to simplify the world and make it understandable. People’s 
conceptual systems of their design-related experience of a setting have 
the potential of incorporating an enormous number of specific behavioural 
units. From the description of cognitions it can be supposed that people 
structure the specific 'behavioural unit' encounters in order to obtain a 
coherent account of a setting. That is, they categorise them into 
groups.
An example of categorisation by a researcher is Barker's (1968) 
categorisation of behavior settings. He identified 884 behavior settings 
in a small town over the period of one year. However he .found it
possible to reduce these down to 198 genotypes; that is 'classes of 
behaviour-in-environment units' (Forgas, 1979b).
Evidence from the enivronmental literature indicates that all people 
classify specific environmental experiences into taxonomic categories 
according to rules. A major stage in developing the model is the 
proposal of the concepts or rules to describe how the categorisation may 
take place. The criterion for selecting a given concept is that it is 
consistent with the emergent property of the experience. The proposed 
concepts, derived from the literature, are presented in Section 2.
2 THE PROPOSED CONCEPTS FOR CLASSIFYING ENVIRONMENTAL INTERACTIONS
Spencer (1973) proposes that:
'A possible basis for a theory (of Environmental Psychology) lies in the organised £gttecns of cognitions which are gradually built up T>y Human interaction with the environment.'
Adopting Spencer's approach, it is suggested that a model to describe
environmental evaluations includes a model to characterise these
'organised patterns of cognition'. Section 1 presents the behavioural
unit as the basic unit of people's environmental cognitions. In the
summary of that section it is proposed that people will impose a
structure upon the units in order to obtain a coherent experience of the
setting.
According to Kelly (1955), Ittelson et al. (1974) and Rapoport (1977) 
conceptual organisation of the world occurs through a process of 
categorisation. Events, people, experiences etc. are grouped together on 
the basis of similarities with respect to given properties. Therefore it 
is approporiate to characterise people's design-related experience in a 
similar fashion.
Through an examination of the environmental literature Section 2 proposes 
three concepts to be used to classify the behavioural units which make up 
a person's design-related experience. The concepts describe the 
attributes of a building, the activities associated with the attributes 
and the nature of the interaction between them.
Section 2.1 describes the function of the attributes of a building and 
proposes a concept or rule for distinguishing between different design 
experiences in terms of the functions served. The concept is referred to 
as the Referent. Section 2.2 classifies design-related activities 
according to the hierarchy of purposes presented in Chapter 4. The 
activities associated with the primary purpose of a setting are referred 
to as Front Stage activities. Those activities necessary to the 
achievement of the primary activities are referred to as Back Stage 
activities. Section 2.3 proposes that distinctions.between
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environmental interactions can be made in terms of the subjective 
distance between the individual and the aspect of the environment with 
which he is interacting. Each of the three concepts or rules are 
different ways in which a behavioural unit can be described.
2.1 22s Efrncfcrepg e f £tm feiTwrentafc §X2£sb
Interaction or similar terms are frequently used to describe the
relationship between people and their environments. For example:
'we interact with the environment over time and over space. These interactions are related to social and personal goals. Our interaction with the environment is always vpart of interaction with others.*(Canter,1975)
'Human behaviour is not a response to but an interaction with the environment.' (Lee, 1971)
'Aspects of environmental quality...intrinsically involve the interplay between the human observer and the environment.' (Craik and Zube,1976)
The transactional approach to this relationship is stated by Ittelson et al. (1974) as a:'View of the person as a goal-oriented cognitive organism, influencing and oeing influenceaby the total environmental process of which he is a part.'
As suggested by these definitions the person is not taken as an observer
of the environment, but rather as a participant part of it. Environments
not only 'situate' activities, they facilitate activities. The person
experiences the activity and the setting as a total system directed
towards satisfying his purposes. For example thermal comfort is not just
dependent upon the ambient temperature, but also the amount of clothing
worn by the individual and the type of activity he is engaged in
(Griffiths, 1975). Yet the term 'interaction* as a description of the
relationship remains an elusive one. For example Ittelson et al. (1974)
propose six different human responses to the environment which they
consider central to the man/environment interaction. Yet they are
responses, not interactions.
Interaction, as used in the above quotations, is intended to illustrate
that the environment does make a contribution to the achievement of
purposes. However the term 'emergent' suggests it is not possible to
partition out how much contribution it does make. A more fruitful
approach is to identify similarities and differences between the physical
attributes of a setting in terms of the form their facilitative role
might take. For example Murray (1951) suggests:
'situations are susceptible to classification in terms of the different kind of effect which they exert (or may exert) on the subject, that is in terms of their significance to his well-being.'
While Murray is referring primarily to the social environment, it is
equally applicable to the attributes of the physical environment.
Chapter 4 specifies the BPRU's (1972) spatial and physical subsystems as
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the attributes to be classified. The BPRU further proposes that the type 
of impact of the two systems is different, with their relevance being 
dependent upon what goals and activities the individual is trying to 
achieve. Canter (1970), in his description of a building, also suggests 
that the distinction between different attributes is most effectively 
illustrated through examining their functions. Three building functions 
are identifiable from the literature. The functions are: as a filter, a 
facilitator of interactions with other people and as a place to be used 
by the individual. Each of the functions are described below.
2 . 1 .1  Tts& S a id t e  as a Eii fcsri l&s flrasfeaT gptoigfrsp
The first function Canter (1970) specifies concerns what the BPRU call 
the physical system, such as the lighting and the heating. Canter 
describes the role of the environmental services of a building as a 
filter. They modify the external environment to provide an environment 
that will be congenial to the activities which occur within the building. 
For example, the lighting system may be related to clerical work while 
the heating system may contribute to thermal comfort.
Support for the proposal that people recognise this function is given by 
Farrenkopf and Roth (1980). In their study of offices, they asked people 
to list issues of importance to them. The list includes heating, 
ventilation, air conditioning and lighting. Similar findings are 
obtained for schools (BPRU, 1972) and hospital wards (Sears and Auld, 
1976).
2.1.2 Tjie Butidtns as a s£ £gs±at I flfegEacfeigm: Has Sei&raT
The BPRU associate the spatial subsystem, that is the layout of spaces 
and the relationship between them, with two broad categories of 
activities. One is the interactions between people in the setting. 
Recent publications in social psychology such as Forgas (1979b), Argyle 
et al. (1981) and Bickman (1980) suggest the role played by the physical 
environment in facilitating the social environment is becoming more 
widely recognised. These authors explicitly include the physical setting 
as part of the definition of the social situation. In environmental 
research this function remains one of the most frequently explored. An 
example is the extensive literature that exists on spatial regulation, 
territoriality and propinquity (as reviewed by Canter and Kenny, 1975). 
People are social animals and, as noted by Canter and Kenny, most 
manipulations of the environment are explainable in social terms. Indeed 
the current author found no building evaluation study which did not 
contain reference to interactions between people. Craik and Zube (1976) 
have noted that this is equally applicable to outdoor sites such as
recreational areas and parks.
2.1.3 Sag as a ftes is . te  Bsssk. lbs ggafcjai Sfegsfcsg
Another influence of the relative location of spaces and the layout 
within spaces, proposed by the BPRU, is the individual's actual use of 
the setting. One aspect of this role, as suggested by Rapoport (1977) in 
his discussion of urban design, is as an aid to orientation. In his 
discussion he refers to such work as Lynch (I960) and Appleyard (1969) 
who investigated people's movement through a city. In the context of a 
building, orientation is also relevant. For example both Pastalan et al. 
(1973) and Lawton (1979) stress the importance of environmental cues to 
aid the elderly in negotiating their environments.
Another function served by the spatial subsystem, which is documented in 
the literature, is to provide access. For example Rivlin and Wolfe 
(1979) criticise institutional settings for children in terms of the 
inaccessibility of many of the facilities provided. Mazis and Canter
(1979) also stress the importance of the relative positioning of 
facilities in children's institutions. The BPRU (1972) find that one of 
the criteria that teachers use to evaluate their school building is the 
ease with which they can gain access to other parts of the school from 
their classrooms.
The attribute of the setting being evaluated in terms of orientation and 
access may be: the general layout of the building, the relative position 
of particular spaces or the means of access between spaces, such as doors 
and corridors.
A further way in which an individual uses the environment is infrequently 
described as such because it is so common-place. The spatial environment 
not only facilitates social interaction, orientation and access, but also 
the direct use of facilities and spaces. For example the layout of an 
office contributes to the ease with which an individual can study, write 
papers and carry out clerical work (Farrenkopf and Roth, 1980) as well as 
contributing to the interactions with other people. Another example of 
this is the use of sanitary facilities, a soliatry activity (Kira, 1970 
and Sears and Auld, 1976). The general neglect of this aspect of 
environmental interactions is most apparent in institutional settings. 
Rivlin and Wolfe (1979) argue that, both in the design and^administration 
of theraputic environments, abnormal environments are created because 
this personal environmental interaction is discouraged. They suggest the 
emphasis on social interaction and the continual grouping together of 
clients is atypical of the life people normally lead.
2.1.4 The Environmental Referent
It is being proposed that one way of classifying environmental attributes
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is in terms of the functions they serve. The BPRU (1972) proposes three 
general functions of a building: one performed by the physical subsystem 
and two by the spatial subsystem. The three functions are most readily 
identifiable by the Referent with which the individual is interacting. 
For example the level of thermal comfort that a person experiences is the 
result of the interactions between his activities and dress and the 
functioning of the heating system. The social environment concerns the 
interactions between an individual and other people. The use of a 
setting involves the interaction between the individual and locations. 
Therefore it is proposed that the Referent of the interaction is an 
appropriate concept to be used in classifying design-related experience 
in terms of the attributes of the setting. The three categories are: 
-Other People 
-Environmental Services 
-Locations
An environmental attribute is one component of a behavioural unit. The 
other component is the purposive activity of the individual. The concept 
to be used to classify activities is described below.
2.2 &*£ SfeEggjaES Sf fteEBBgaS Behaviour
Chapter 4 specifies purposive behaviour as the relevant behavioural 
characteristic to be described in relation to evaluation. A further 
proposal is that the purposive activities are a part of the hierarchical 
structure of purposes. The hierarchical structure proposed by Sears and 
Auld (1976) has not been empirically tested and remains only a possible 
theoretical construct. In considering it as a meaningful way of 
describing activities, its psychological viability requires examination 
as well as the identification of a way of describing activities which 
will articulate the structure.
2.2.1 Hierarchy gs a f ffgcfrgtagjciift SSTOSfcPTg
Perhaps the most well known use of hierarchy is Miller, Galanter and
Pribram's (1960) description of people's conceptual systems as a
'hierarchy of levels of representation'. Their objective is to describe
the structural features of behaviour. They emphasis that the cognitive
system consists of various plans; a plan being;
'any hierarchical process in the organism that can control the order m  which a sequence of operations is to be performed.'
The basic unit of their analysis is the TOTE unit (test, operate, test,
exit). This is a behavioural episode which implements, tests, modifies
and executes one level of a plan. When a TOTE is completed, according to
these authors, the individual can move on to a superordinate purpose (for
example opening a door to enter a room).
This structure is very similar to that proposed in Chapter 4 for purposes 
and purposive behaviour. The major difference is that Miller et al. 
appear to be suggesting that a lower level TOTE must always precede a 
higher level behavioural episode. In the present work the significance 
of a purposive act lies with the position it occupies in the hierarchy of 
purposes. A lower level purposive act does not necessarily temporally 
precede an activity higher in the hierarchy in order to facilitate it. 
This will be illustrated through a discussion of Bott's work (1970) 
presented in Chapter 7.
An important characteristic of the Miller et al. work, which is shared by 
Kelly (1970), is that conceptual systems are viewed not just as products 
of experience; but also plans for future actions. The present work has 
as its focus 'evaluations' as an outcome of conceptualisations. 
Consequently more emphasis is placed on the formation of the 
conceptualisations than on their use as plans for action beyond the 
action of evaluation. However a part of the significance of the work 
lies with the assumption that these conceptualisations are directives for 
action. People act upon their world as they perceive it. The empirical 
questions posed in Chapter 2 about the relationships between nursing care 
and ward design and also the implication of the work presented in Chapter 
12 are stated in terms of the nurses' use of the ward as implied by the 
model of evaluation. Therefore it is implicitly accepted that 
conceptualisations are both formed through experience and also are 
directives or plans for future activities.
Miller et al. describe the hierarchical structure of behaviour as 
axiomatic. A similar stance can be found in other areas of psychology. 
For example Altman and Taylor (1973), Lewin (1948), Rokeach (1968) and 
Leary (1957) all propose such a structure to personality. The peripheral 
layers of personality contain specific facts which, they suggest, are 
usually superficial, while the core contains general attitudes such as 
self-image.
Altman and Taylor (1973) use this structure to describe the relationship 
between personality and friendship formation. They suggest that as 
friendship develops the self disclosure proceeds from the peripheral to 
the more central areas of a person's personality. While knowledge of the 
peripheral facts provides clues about the person, it is knowledge of the 
central issues that provides the most understanding of an individual and 
his actions.
A more empirical basis for a hierarchical structure is provided by 
research concerned with purposes; although in relations to a different 
issue, the meaning of 'wellbeing'. Levy and Guttman (1975) conducted
research in order to clarify the ambiguities in the term. While 
previous literature suggests it is a meaningful concept, in that people 
can be described as being relatively high or low on such a dimension, 
there is no clear statement of what 'wellbeing' means or what aspects of 
life contribute to it. Using the facet approach they demonstrate that 
'happiness* is seen by people as being the primary or centre-most 
objective of a person's life. In addition the analysis indicates that 
'happiness' is facilitated by success in a range of aspects of life such 
as family, health, security and education. More relevant to the current 
discussion is the finding that objectives or purposes of what Levy and 
Guttman call the 'primary environment* such as a good family life are 
more highly related to happiness than are objectives of the 'secondary 
environment' such as housing, income and education. They propose that 
the secondary environment acts as a resource for the primary environment; 
that is, housing, income etc. facilitate a good family life which in 
turn contributes to the individual's overall happiness.
The above examples suggest that hierarchy is a structure which is 
meaningful for the description of people's conceptualisations. In order 
to use the structure as a way of classifying design-related activities a 
rule for assigning activities to different levels must be established. 
It is proposed that activities be assigned to levels in terms of their 
relationship to the overall purpose of the setting.
2 .2 .2  Ersnfc sjagg sod Back S&aga t e t iv it i s g
The present study has as its focus the primary providers of patient care 
in the ward context, nurses. A clear hierarchical distinction is 
suggested by the literature for this type of behaviour/setting system; 
that is, for a system whose overall purpose is to provide a service to 
other people. It is the distinction between front stage and back stage 
(Goffman, 1961). For example Sime and Sime (1979), in studying an 'open 
plan' forensic unit, find a clear distinction between staff and patient 
areas. Lecompte (1972) finds a similar pattern for doctors, nurses and 
therapists in a hospital setting. Canter (1972) also identifies patient 
and staff areas in childrens' hospital wards. Using smallest space 
analysis on the staff's evaluations of the parts of the ward he 
demonstrates that nurses make a distinction between the bed and play 
spaces and the offices and preparation areas. Steele (1973) suggests 
this is a distinction applicable to all buildings. Rapoport (1977) 
applies it to the home and suggests these areas can, in part, be 
identified in terms of tidiness. For example the utility room is 
generally not kept as tidy as the living room.
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Most of the above authors make the front stage/back stage distinction in 
terms of locations. However the results from both Canter (1972) and Sime 
and Sime (1979) suggest the distinction is actually between activities. 
Canter's smallest space anaylsis of nurses' evaluations shows one 
important location which belongs to both the patient area and the staff 
area, the nursing station. The Nuffield team (1955) point out that the 
nursing station has traditionally served two functions: as a vantage 
point for the observation of patients (a front stage activity) and as a 
desk for clerical work (a back stage activity). Sime and Sime (1979) 
also identify an office area where staff interview patients (front stage) 
as well as writing reports etc. (i.e. back stage). These studies 
demonstrate that back and front stage activities; that is, those 
activities which facilitate more focal activities as well as the focal 
activities, are not necessarily spatially separated. Therefore it is 
proposed that the levels of the purpose hierarchy in a service type of 
setting be distinguished in terms of Front Stage and Back Stage 
activities.
The classification of design-related experience into front and back stage 
activities is quite separate from the classification in terms of the 
Referent (Section 2.1). For example, nurses communicate with both 
patients (front stage) and other staff (back stage). In both instances 
the referent is Other People. The Environmental System is equally 
applicable to front stage activities (e.g. lighting for the treatment of 
patients) and back stage activities (e.g. lighting for clerical work). 
Also as illustrated by the work of Canter (1972) a Location (e.g. the 
nursing station) may relate to both types of activities.
The final concept is concerned with classifying the interactions that 
take place between the individual and the environment.
2.3 Psychological fegygfc; e£ j&fcsrasfrign
Rapoport (1977) proposes that one of the predominate ways people classify
referents in their environment is in terms of what he calls 'subjective
distances'. For example in describing cognitive maps he suggests that:
'if places are placed in different categories, they may appear further (away from each other) than if they are placed in the same category.*
Evidence exists at the urban scale, at the level of interpersonal
distancing and at the level of building use that subjective distancing is
a relevant way of further classifying people's conceptions of their
direct experience of the environment. At the urban scale distancing is
usually expressed in terms of levels of the environment. At the personal
space level 'subjective distancing' is described in terms of different
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levels of preferred contacts. At the level of the use of a building it 
is distinguished in terms of different activities.
2.3.1 fcgysl? e£ tirn firfesn Environment
Kaplan (1970) states that the purpose of cognising the physical 
environment is to locate the person in time and space. Following from 
this Rapoport (1977) proposes scale as a major concept used to orientate 
people in the urban environment. He proposes the referents with which 
the individual interacts are categorised into different levels of the 
environment. For example he describes locational attributes (e.g. areas, 
buildings, structures such as bridges and paths) and non-locational 
attributes (e.g. people) as being conceptually organised into a 
hierarchical structure. Canter (1977) also describes people's 
conceptions of the environment in terms of a hierarchical structure.
The position of a given environmental referent in the hierarchy is 
determined by its relationship (both physically and socially) to other 
referents. A study by Baird et al. (1972) illustrates this. They asked 
people to design an ideal town by arranging sixteen facilities in a 
space. The clusters of buildings obtained are produced in a hierarchy, 
nested one within another. Figure 5.1 gives an illustration of the types 
of levels formed through the process of classification in terms of 
perceived similarities.
Figure 5.1 Illustration of g. Hierarchical Structure of the Urban 
Environment (taken from Baird et al:> 19723
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For example the police station is construed as most similar to the fire 
station and town hall (the municipal buildings of level 1). At the next 
level the municipal buildings are grouped together with the hospital to 
form a Community Services area, identifiable from the Commerical area. 
At the third level these two groups (Community Services and Commerical) 
are combined to form the 'Outside Neighbourhood’ level of the town. Thus 
by comparing environmental elements in terms of their relative 
similarities, different levels of the environment are identifiable.
2.3.2 feferBgrgPBSt
Levels of interaction can also be applied to activities and conceptions 
at a much smaller scale. Research on spatial regulation suggests that 
interaction or communication between people is regulated in terms of 
preferred levels of contact or privacy. The most obvious example of this 
is Hall's (1966) concept of interpersonal distances. He suggests there 
are actually different zones of space around a person. The zones within 
which another may enter will depend upon the level of contact the person 
is prepared to have with the other person. The four zones he 
distinguishes are: intimate distance, personal distance, social distance 
and public distance. While cultural differences occur as to the size of 
these zones (Watson and Graves, 1966), the research conducted on spatial 
behaviour demonstrates that there are socially shared norms concerning 
interpersonal distancing (see Canter and Kenny, 1975 for a review of the 
field).
Canter and Kenny (1975) emphasise the fact that physical distancing is 
just one aspect of regulating social interaction (i.e. subjective 
distancing). They propose that the explanation of this behaviour lies 
with the individual's preferred level of privacy; privacy being defined 
as:
'an optimum balance, or at least the freedom to achieve that balance, between information which comes to a person and that which he puts out.'
The individual has a range of qualitatively different activities which he 
can use to achieve the desired level of privacy. Examples are: tone of 
voice, eye contact, spatial positioning as well as distance, topic of 
conversation and, as illustrated by Altman (1971), use of the physical 
environment. The levels of these activities can be adjusted to create 
the subjective distance the individual prefers. For example the close 
proximity of strangers in a lift may reduce both the amount of eye 
contact and the volume of speech.
2.3.3 fegggfe Bf Interactions in Bnjjfrjflga
Environments can be described in terms of the levels of interaction they
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facilitate. Perhaps the best known is Osmond's (1957) distinction 
between 'sociopedal' and 'sociofugal' spaces. Sociopedal spaces 
encourage more social interaction (e.g. living rooms) while sociofugal 
spaces tend to keep people separated (e.g. airports). Osmond (1957), 
Ittelson et al. (1970) and Sommer (1969) have all introduced 
environmental changes in psychiatric hospitals in order to make them more 
sociopedal. However Sommer and Osmond caution that such patients should 
not be forced into continual social interaction and should have a place 
to withdraw to and be alone. Rivlin and Wolfe (1979) also emphasis that 
people need both a private level of interaction (i.e. no disturbances 
from other people) and a social level.
Rivlin and Wolfe (1979) also promote what might be described as an 
'exploration' level of environmental interactions in theraputic settings 
for children. This is illustrated by work by Tars and Appleby (1973) who 
observed the activities of a young boy both in an institutional setting 
and at home. The boy engaged in more social interaction in the 
theraputic setting. However, the range of new experiences and 
explorations are much less than those available in his home setting. 
Rivlin and Wolfe describe this level of environmental interaction in 
terms of freedom of access. This relates back to Canter and Kenny's 
notion of freedom of choice in the level of interaction a person engages 
in. Privacy and solitude, social interaction and exploration can each be 
considered as a different preferred level of interaction.
The strength of the concept of levels of interaction is reflected not 
only by the modifications of psychiatric hospitals to encourage 
particular levels, but also in its impact on the creation of new designs. 
The Nuffield Plan (see Chapter 2) incorporated a deliberate decision to 
facilitate a particular level of interaction; that of direct contact 
between patients and nurses. In order to achieve this, access to the 
patients was improved by reducing the physical distance between patients' 
bedrooms and the nurses' areas. An additional result of creating a more 
compact design was that the more distant form of interaction (observation 
of the patients) was made more difficult due to partitioning. The 
Nuffield design decisions suggest the level at which interaction takes 
place is an important part of design-related experience.
2.3.4 SgmmgEX fi£ Levels jfoteEliSfriPlI
The third concept proposed to describe people's design-related experience 
is the level at which the interaction between the individual and the 
referent takes place. Evidence is provided that people construe the 
referents of their environment in terms of the referent's subjective
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distance from the individual.
Research on people's cognitions of the urban environment indicates that 
people order their environmental referents into levels of the 
environment. The ordering is through a process of classification based 
on similarities between the referents. Research on social interactions 
also shows that scale is applicable within this context. People order 
their preferred level of social contact in terms of greater or less 
subjective distancing between themselves and others.
Writers concerned with building design emphasis the importance of 
providing an environment which will facilitate social interactions. 
However they also indicate that direct contact between people is just one 
level of interaction which occurs within a building. The clearest 
distinction between interactions at the building level are those 
identified by the Nuffield team (1955) and used in their design; direct 
contact, access and observation. It is proposed that it is at this scale 
of interaction that distinctions can be made which will relate to 
people's evaluations of a building. It is further proposed that the 
levels are identifiable from the individual's goals and activities.
The studies of interpersonal distancing and the levels specified by the 
Nuffield work have referred to only one type of referent, other people. 
However Rapoport (1977), in describing the levels of the urban 
environment, includes both people and the physical environment as 
referents. In addition in his review of residential evaluations Rapoport
(1977) combines levels of the environment with a distinction between 
social and physical referents in order to illustrate the particular 
issues important to people's residential satisfaction. Examples are:
Physical Social
Housing maintainence privacy
Neighbourhood freedom fromindustrialnuisance good for children
City topography (e.e. hills) status and prestige
Therefore it is proposed that levels of interaction can be used to 
further define design-related experience and that the levels are 
applicable to all environmental referents.
2.4 Sommarx.sf j&g grpppppti Sgnsggfca Eiassify InxiEBHssidai ISSicissigD
The objective of Section 2 is to specify the concepts or rules to be used 
to describe the experience of environmental interaction. The criteria 
for the inclusion of a particular concept are that it be consistent with 
the emergent quality of evaluations and incorporates the components
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specified as part of this experience in Section 1.
Three concepts are proposed to classify the behavioural units. The first 
is the classification of the environmental attributes according to the 
facilitive role they play. Evidence suggests that the type of role is 
dependent upon the given activity of the individual. It is proposed that 
the role is most readily identifiable from the Referent with which the 
person is interacting. The three proposed referents are: other people, 
locations and environmental services.
The second proposed concept is concerned with the classification of 
activities in terms of the levels of the purpose hierarchy. The 
distinction proposed for classifying activities in this manner is that of 
Front Stage and Back Stage. The front stage activities are those which 
involve the primary purpose of a given behaviour/setting system. The 
back stage activities are specified as those which do not directly 
involve the primary purpose but are necessary supports to it.
The final proposed concept specifies the level at which interactions 
between the referent and the person take place. The levels are graded as 
more to less distant. At the scale of the building the levels are 
identifiable from the activities of the individual. For example, 
observation is considered a more distant form of interaction than direct 
contact with the referent.
All three concepts are specified as ways of describing people's 
experience of using an environment. This gives a three-way 
classification system for comparing the similarities between the various 
behavioural units.
3. SUMMARY OF CHAPTER 5: THE COMPONENTS OF THE MODEL
Chapter 5 describes the second stage of the development of the model. 
The basic unit of study is specified and the concepts or rules for 
classifying design-related experience are proposed.
Chapter 4 describes evaluations as emergent. Therefore the basic unit of 
study must incorporate both purposive behaviour and an attribute of the 
setting. Through considering the potential sources of variations between 
evaluations the unit is specified as consisting of an attribute of a 
location, together with a specific activity associated with the 
attribute. It is proposed that each behavioural unit forms the basis of 
one particular evaluative statement.
As noted, there is the potential of an enormous number of behavioural 
units relevant to the experience of a given setting. From the previous 
discussion of people's conceptions of their world, it is assumed that
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people will structure their experience of the behavioural units. A major 
way in which the world is structured is through the process of cognitive 
categorisation, with people grouping elements of their experience into 
categories on the basis of similarities (Rapoport,1977). The purpose of 
categorisation is to simplify the world and make it more comprehensible. 
Therefore it is assumed that people will simplify their experience of the 
behavioural units by creating general classes or 'genotypes' of 
behavioural units.
In considering what these genotypes might consist of and how they may be 
related, the approach adopted is to examine the environmental literature 
to identify possible ways in which people might classify their design- 
related experience. Three such concepts are identified and proposed as 
the rules to be used in classifying the behavioural units. They are:
-the Referent of the individual's interactions 
-the Type of purposive activity 
-the Level of Interaction 
These specifications produce a 3-way classification for describing 
behavioural units. Each of the concepts represents a set of hypotheses 
about the relationships between the evaluative statements which go to 
make the evaluation of a setting. In order to empirically test the 
hypotheses they need to be stated in precise terms that are consistent 
with the analysis to be used. The approach adopted to aid in the 
specification and testing of the hypotheses is Facet Theory. Chapter 6 
describes Facet Theory, why it is appropriate for the current research 
problem and the types of hypotheses generated from the approach.
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gfagpfesr. &
MAKING THE MODEL OF ENVIRONMENTAL EVALUATION PREDICTIVE
Three states in model development are stated in Chapter 4. The first 
stage, the clarification of the rationale for the approach taken, is 
presented in Chapter 4. Chapter 5 describes the second stage; that is, 
the specification of the basic unit of study and the proposal of the 
concepts to be used to describe people’s interactions in relation to 
environmental evaluations. Chapter 6 describes the third stage, a 
specification of the types of hypotheses generated for the relationships 
between the behavioural units.
The development of a model which is open to direct empirical testing 
requires that the form of analysis to be used is an integral part of the 
development. As stated by Guttman (1977):
fA theory that is not stated in terms of the dataanalysis to be used cannot be tested’.
As will be illustrated, the hypotheses in the model described in Chapter 
5, are stated in terms of regional interpretations. This provides the 
opportunity of using a form of analysis (smallest space analysis) which 
is part of an approach developed to facilitate both the systematic 
construction and the testing of substantive models. The approach is 
called Facet Theory and is based on the work of Louis Guttman and his 
associates (a review of the approach is given in Shye, 1978).
The major reasons for using the facet approach are that the properties of 
the analysis are consistent with the characteristics of the research 
problem, the interpretation of the data is straight forward and it allows 
a precise specification of the hypotheses to be tested. Section 1 
describes the requirements of the research question in relation to the 
properties of analytic techniques and the problems of interpretation. 
Section 2 describes facet theory and how it is used to construct and 
formalise research hypotheses. Section 3 describes the preliminary 
application of the facet approach to the model of environmental 
evaluation.
1 THE CHARACTERISTICS OF THE RESEARCH PROBLEM
Runkel and McGrath (1972) describe the research process as a series of 
choice points. Decisions taken at the early stages define and restrict 
the choices available in the later stages. The selection of a particular 
form of analysis is restricted by the requirements of the research 
objectives. The present objective is to describe the relationship 
between the evaluative statements made by nurses about their wards. Two 
aspects of the objective are that the description will not arbitrarily 
partition the phenomenon of the total evaluation of a setting and the 
description will accommodate the emergent quality of that experience.
The requirements of the analysis are:
1. It will accommodate the potentially multidimensional nature of the experience.
2. It will articulate the relationships between the evaluations in a manner consistent with the concepts used to categorise the evaluations.
3. It will allow the entire phenomenon to be described as a unity.
Each of the requirements are discussed in the following subsections.
1.1 a toktsp
Chapter 4 proposes that people, in cognising their design-related 
experience, will simplify it by imposing a structure. This objective of 
parsimony is also incorporated into a range of analytic techniques 
commonly described as 'data reduction’ techniques (Eber, 1975). Eber 
states:
'These techniques are used when the researcher has a larger number of observations than he can easily interpret ... The task is to reduce this complexity to a more easily conceptualised pattern: it is not primarily a matter of statistical inference or proof'.
It is this type of analytic technique which is appropriate for describing 
environmental evaluations. (However, as discussed in Section 2, it is 
no longer necessary to assume their major contribution is parsimony. 
That section illustrates that hypothesis testing can also be used at the 
descriptive stage of a research project).
A common characteristic of data reduction techniques is that they are 
multidimensional. Section 1.1.1 describes why this is a necessary 
requirement. Section 1.1.2 discusses the analytic advantages of 
multidimensional techniques and Section 1.1.3 suggests some of the 
problems in using these techniques.
1.1.1 ferd fiys4t»at4pPT a tfcftfcranaate t e frlw
The provision of nursing care is specified as the overall purpose to be 
used as the criterion against which the nurses’ evaluations are to be 
made. The Nuffield Job Analysis (1953) identified over one hundred 
observable activities of nurses which may be considered a part of this 
care. The diversity of the activities (such as ordering supplies, 
talking with relatives, grooming patients, treatment, supervising 
untrained staff) suggests that the nurses' interactions with the setting 
will be quite different for the various activities and may result in 
quite different assessments of the ward. As the evaluations are taken to 
be based upon these interactions, it will be unlikely that the various 
evaluations can be adequately described by a single underlying dimension. 
Indeed Sears and Auld (1976) in their evaluation study of hospital wards 
find a multidimensional solution necessary to adequately describe the
72
patterns of relationships between the evaluations. Therefore the 
technique'to be used must be capable of dealing with a multivariate 
problem.
1 . 1 . 2  jfe g p tg g ^  g f  lestaiq p es
Eber (1975) describes the purpose of analytic procedures as being the
identification of lawfulness, that is, whether or not the empirical
observations conform to the predictions of the theory. In this instance
it is whether or not the empirical similarities and differences between
the evaluations can be explained in terms of the concepts specified to
describe these relationships. Eber advocates the use of multivariate
techniques because they reduce the:
’chance that lawful relationships which exist will have been missed by failure of representation in the data set’. /
Also as stated by Guttman (1977):
’a problem that is multivariate (3 or more variables) cannot be studied properly by univariate or bivariate techniques'.
In addition, as pointed out by Runkel and McGrath (1972) multivariate 
analyses are designed to represent the patterns of relationships in the 
smallest acceptable dimensionality. If the structure is, in reality, 
unidimensional the techniques will represent it as such.
1.1.3 Problems in the Use of Multivariate Techniques
The major concern with using multivariate techniques is expressed by Eber
(1975) as ’garbage in, garbage out’. This succinct statement has two
aspects to it. Firstly, as he suggests, the techniques are complex and
the investigator can easily become removed from his data. Lingoes (1979)
echoes this in his statement that:
’if an investigator is unable to interpret the coefficients or measures used before the analysis, a mathematical transformation ... is not going to be of much help after the analysis’.
A second concern is that they can become a substitute for substantive
thinking about the problem (see for example, the criticisms raised in
Chapter 3 with respect to Semantic Differential Scales). While such use
is usually described as ’hypothesis generating’ (Humphreys, 1962);
researchers are infrequently prepared to consider their work as
preliminary. Non-theoretical approaches tend to lead to further non-
theoretical work with, as indicated in Chapter 3, little resultant
cumulative knowledge.
The exploratory use of multivariate analyses also raises problems with 
the research instrument. As stated by Milcarek and Struening (1975) 
’measurement concerns the operational definitions of constructs.’ The 
’post facto’ derivation of the constructs raises questions about the
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validity of the instrument. For example Nunnally and Durham (1975) 
indicate that for many of the instruments developed in psychology 
predictive validity and content validity are not meaningful. They 
suggest that 'construct validity' is a more important criterion for 
instruments which are to be used to establish functional relations amoung 
variables. The three major aspects of the process of this validation, 
which they propose, are:
1. Specifying the domain of observables for each of the constructs.
2. Determining the relations amoung observables for each construct.
3. Determining the relations among constructs (i.e. the relations between the observables of all the constructs).
If Steps 2 and 3 (the relations) are as predicted, then construct
validity can be assumed. These steps to establishing the construct
validity of a research instrument are, in fact, the same procedures
involved in the Facet approach to research design and hypothesis testing
(see Section 2).
1.1 -4 ggnmarx, fi£ Mtiltiyatisfce fieqffirEWnfc
In summary, the characteristics of the research problem suggest that it 
is a multivariate problem. Multivariate analyses increase the chances 
that lawful relationships will be illustrated. The problems associated 
with these analyses are in terms of how they are used. They are not a 
substitute for a substantive model. Used as such creates problems of 
interpretation and raises questions about the validity of the research 
instrument. A further requirement of the analysis is that it will not 
restrict the type of relationships which can be examined.
1.2 The Articulation g£ the Rgl.atjonshiP?
All data reduction techniques make certain demands upon the data. Factor
Analysis, the best known of these, requires the assumption that the
relationships between the observations are best represented in a linear
form. However there is sufficient evidence to suggest that such an
assumption is not appropriate for all relationships. (Lingoes, 1979 and
Shye, 1978; summarise many of the studies which have illustrated this).
An example is Shepard and Carroll's (1966) description of their analysis
of similarities of perceived colour. They adopted the approach
recommended by Lingoes (1979) of inspecting the measures prior to
analsyis for patterns of relations. They state:
'Even in the original, unordered set of profiles ... a hint of the existence of such interdependencies could be gleaned from the absence of whole classes of possible patterns ... The standard method of linear factor analysis ..., however, is unable to take full advantage of these strong interdependencies, for they are also strongly nonlinear. An analysis of these same 23 profiles into principal components, for example, yielded three significant dimensions instead of tne single one recovered ... here'.
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Forgas (1979b) suggests that the appropriateness of linear 
representations of data is even less so for the description of cognitions 
and perceptions of complex social events. This may also apply to 
environmental evaluations. The evaluation model specifies a 3-way 
classification of each of the observations (evaluation statements). 
Factor analysing the observations into orthogonal dimensions will not 
illustrate whether or not the categories specified by each concept 
actually belong to that concept, or what the relationships between the 
concepts are. In other words, the hypotheses generated in Chapter 5 
could not be tested. A more appropriate analytic technique for this type 
of problem is one of the nonmetic techniques. Forgas (1979a) recommends 
the use of multidimensional scaling procedures (MDS) because of their 
advantages over metric multivariate techniques due to their less 
stringent demands upon the data. Smallest Space Analysis is one of these 
techniques. Section 1.2.1 describes common MDS characteristics and 
Section 1.2.2 presents the advantages in using the MDS procedures.
1.2.1 Cgnropn ghargctpri^ igs g£ gening Tgcfaiiqqgff
A large number of multidimensional scaling techniques (MDS) are now in
current use (see for example Shepard, 1962; Kruskal 1964, Young and
Torgerson 1967; Lingoes 1973, McGee 1968 and Carroll and Chang 1970).
These analyses produce spatial representations of the data and all share
a common assumption for their use, as stated by Forgas (1979a):
'The central assumption underlying the psychological use of MDS techniques is that psychological distance or similarity (between concepts, constructs, persons, traits, social episodes, national stereotypes, etc.) can be represented and analysed in terms of euclidean distance formulations'.
The primary criterion of the techniques is monotonicity, that is:
'that the rank order of dissimilarities among pairs of stimuli or actions should agree with the rank order of distances among the points ... in the final configuration'. (Runkel and McGrath 1972)
The distinction between MDS and factor analysis is that factor analysis
deals with the absolute differences while MDS operates on the rank order
of the differences. This gives MDS several advantages over the metric
techniques.
1.2.2 Mxgs&aggs. e£ l^iftteasignal gcgTte TgcfeaaHSS
One of the primary advantages of relaxing the criterion to 'rank order'
is parsimony, a basic objective of research. As stated by Runkel and
McGrath (1972):
'The purpose of inquiry is to search out and present some unifying organization among disparate objects or events-not necessarily a very simple organization but an order or a pattern that is at least simpler than the total set of objects or events ... This goal of finding concepts that simplify our understanding of experience is commonly called the principle of parsimony'.
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The more explanatory power a concept has the greater its utility. MDS 
techniques require fewer dimensions to represents the pattern of 
relationships than metric techniques. This tends to lead to the 
identification of properties of a more general nature than obtain from 
metric analysis, as illustrated by the example by Shepard and Carroll 
(1966) given above. A similar comparison between MDS and Factor analysis 
is illustrated by Guttman (1965) for intelligence tests (reported in Shye 
1978).
A second important use of MDS is as an:
’analysis for the discovery of previously unknown structure, and hence the achievement of new scientific insight. I still regard .. (this) ... as
8reatest potential importance'.
Examples of areas where this has occurred are: social episodes (Forgas, 
1978), person perception (Mueller, 1974), personality (Rosenberg and 
Sedlak, 1972) and stereotypes (Funk et al., 1976). However much of the 
work with MDS remains exploratory and hypothesis generating rather than 
hypothesis testing. There is evidence to suggest that the techniques 
have been around a sufficient length of time for this ’discovery’ to be 
converted to the identification of recurring structures (examples of such 
evidence are provided in Borg, 1977, 1981; Lingoes, 1979; and Shye,
1978). Appendix 3 provides a description of the basic structures that 
have been identified with facet design and analysis.
A third advantage of MDS techniques is that there are guides available 
for the interpretation of the results. For factor analysis the meaning 
of a given factor is intuitively derived from the factor loadings by 
contrasting the extremes (highest positive and highest negative 
loadings). Such a form of interpretation ignores all other observations 
that lie between the extremes. This is inconsistent with the 
specifications of the current model. For example the Levels of 
Interaction rule produces at least one intermediate category on the 
continuum of more to less psychological distance.
Early in the development of multidimensional scaling techniques Lingoes
(1966) stated the need for:
'theoretical guides and interpretive aids for both specifying the kind of solution desired and for helping us look at multidimensional spaces’
Four such guides for interpretating MDS representations can be
identified. A detailed account of three (intuitive labelling, external
labelling and internal labelling) can be found in Forgas (1979a). All
three aids are limited to post facto data interpretation. Forgas makes
this clear in his statement that:
'In its psychological uses, MDS is unique among descriptive statistical techniques in that we do not know before embarking on a study what the substantive dimensions defining a stimulus space are likely to be, since these are implicit in the subjects' judgements and are not provided by the experimenter 
in the form of preselected scales. For this reason, it is nearly always important to come to terms with the substantive meaning of the solutions generated.In effect, interpretation normally means the identification and labelling of the dimensions defining the stimulus space'.
According to Nunnally and Durham (1975) such approaches ignore the first
stage in determining construct validity; that of specifying the
observables for each construct. While this is not uncommon, according to
Nunnally and Durham, it does mean that such work remains exploratory. In
addition the guides presented by Forgas (1979a) are used for the
interpretation of dimensions (i.e. linear ordering) and as a consequence
do not articulate non-linear relationships.
The fourth guide to interpretation is Facet Theory. It has its advantage 
over the others in that it provides a predictive rather than a purely 
descriptive basis for the interpretation and provides a structural 
approach that will illustrate both linear and non-linear relationships. 
Facet Theory is further discussed in Section 2.
1.2.3 gmmfO s£ j&g s£ Relationships
In summary, the current model is stated such that metric multidimensional 
techniques are not appropriate for the testing of the proposed relations 
between the evaluations. Eber (1975) argues for techniques that reduce 
the 'chance that lawful relationships which exist will have been missed 
by failure of representation in the data set'. MDS techniques have an 
advantage over the metric techniques in that they have the capacity to 
illustrate relationships which are non-linear. In addition the 
techniques allow greater parsimony in explanation, promote new ways of 
looking at research questions and have guides for the interpretation of 
data. A further requirement of the analysis to be used to represent the 
evaluation of a setting is that it can describe the phenomenon as a 
unity.
1.3 Hyaluatipn gf a a gpjfejCX fhgngmgpgp
In Chapter 4 a model is specified as a description of a phenomenon. The 
phenomenon to be described is the environmental evaluation of a setting. 
This section discusses the analytical requirements of treating this as a 
unitary phenomenon. Section 1.3.1 presents the rationale for describing 
ward evaluations as an unity. Section 1.3.2 describes the types of 
classification that occur in cognitive systems. Section 1.3.3 discusses 
the mode of interpreting MDS space as it relates to the holistic account 
of evaluation and the structure of cognition.
1.3.1 Signals foe gggcEtfeieg the Evaluation of Wards as a Unitv
It is proposed that the description of a phenomenon involves the 
categorisation of the components of the phenomenon according to rules. 
In the present work the components are specified as behavioural units. 
Each evaluative statement concerns the experience of one given 
behavioural unit.
The rationale for the proposal that the total evaluation of a setting can 
be described as one phenomenon lies with the hierarchical network of 
purposes as described in Chapter 4. The primary purpose of nurses being 
in a ward is specified as the provision of nursing care. This cannot be 
accomplished by one activity. An activity is directed towards the 
achievement of a lower level purpose. The achievement of the lower level 
purposes is a necessary prerequisite to achieving the primary purpose of 
total patient care. Because they are all subordinate to the same 
purpose, it is argued, the lower level purposes are related to each 
other. Nursing care can be described as an integrated system of 
purposive activities. As the achievement of purposes is specified as the' 
criterion for evaluation, it follows that the evaluative statements will 
be related to each other.
The evaluation of a setting is more than a list of discrete evaluations. 
It is also the relationships between them. Consequently a model of the 
evaluation of a setting includes both an account of the experience 
within each behavioural unit and the relationship between the units. 
Only by identifying the conflicts and compatabilities people experience 
between their various environmental interactions, is it possible to 
understand the quantitative differences between the evaluations.
The description of the evaluation of a setting as an unity is a 
description of an integrated system of evaluations. The system has as 
its basis people’s conceptualisations of the setting. The form of 
interpretation should be consistent with the way people structure their 
cognitions.
1.3.2 Tks. stnrefrars g£ epgaifriTOg
An objective of the present work is to predict and illustrate a structure 
to nurses’ evaluations in a manner that is consistent with the way the 
nurses structure their experiences. In reviewing the literature on 
social and clinical judgements Bieri et al. (1966) also emphasise the 
necessity of describing the 'processes which intervene between a given 
stimulus array and the final judgement which is produced’. The 
intervening processes are, according to Bieri et al., the ways in which 
the individual makes sense of the cues within his cognitive system of 
meaning. That is, the ways an individual categorise people, events,
objects etc. in terms of their likeness or differences in relation to 
other objects. A basic question posed by Bieri et al. is ’how best to 
represent the operation of this structure in a way that will aid our 
understanding of what occurs?’
There are two schools of thought as to how people cognitively classify 
their world. Bruner (1957) and Restle (1961), using set theory, maintain 
it is a categorical process; with stimuli being assigned to discrete 
categories. The advantage of this approach is that it can accommodate 
qualitatively discrete stimuli (nominal scaling). The alternative 
approach, best known by the work of Kelly (1955) and Osgood et al. 
(1957), is the dimensional interpretation. This approach emphasises that 
classification is relational; that is that classification is a matter of 
degree. People or events are ordered along a continuum (ordinal or ratio 
scaling).
Restle (1961) maintains that:
'the set-theoretical and dimensional models are logically incompatiable and lead to entirely different approaches to theoretical problems'.
However Attneave (1962) suggests that there is an over-emphasis on the
*a priori' mathematical models for representing cognitive structures,
rather than considering the actual nature of people's conceptualisations.
According to Attneave both these types of classification occur in the
process of cognition. He states:
'The question of whether this analytical process may better be conceived in terms of psycnophysical dimensions or in terms of discrete classes of elements is difficult, important, and unresolved.Both continuous and discrete variables seem to exist subjectively; in certain contexts, one formulation seems the more appropriate: in other contexts, the other. It would appear that neither is potentially reducible to the other'.
Bieri et al. (1966) also accept that these alternative forms of
classification may occur simultaneously in people's conceptual systems.
This possibility requires a form of interpretation which can accommodate
both types of schemes in order to describe ward evaluation as an
integrated system.
1*3.3 The Interpretation of MBS
There are two predominant ways of interpreting MDS spatial 
configurations. They are: by dimensions (Forgas, 1979a) or by regions 
(Lingoes, 1979). Dimensional interpretations provide directional 
information for the identification of concepts. They do not, however, 
specify the categories into which the observations are assigned by each 
concept. The description of a phenomenon requires the specification of 
the relationships between the components. The relationships are 
determined by the similiarities and differences between observations in
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terms of their category membership. Dimensional interpretations do not
illustrate the categories and therefore lack the precision to provide a
systematic classification scheme. Yet as stated by Forgas (1977a) one of
the primary advantages of MDS techniques is their capacity to articulate
taxonomies. Lingoes (1979) provides an explanation for why dimensional
interpretations are frequently used with MDS techniques. He states:
’Much of this practice is a carry-over from factor analysis training and lore (bordering on mythology).Indeed, the habit seems so deeply ingrained and pervasive that it is very difficult for students with even a modicum of exposure to this "discipline11 to shift gears and address other features of the configuration'.
An alternative form of interpreting a MDS space is by regions. That is, 
the space is partitioned into regions, each region being a category. The 
relationship between the regions corresponds to the relationship between 
the categories. This allows a more precise illustration of the empirical 
relationships between the observations and, as a consequence, a more 
precise description of the total phenomenon.
In addition Attneave (1962) points out that the two approaches to the 
description of cognitions can be reconciled by representing classes of 
objects as regions within a multidimensional cognitive space. That is, 
even though objects may be ordered along a continuum people perceive them 
as discrete classes. The dimensional quality is illustrated by the 
ordering of the regions in the space. This interpretation allows both 
qualitative classification schemes (nominal scaling) and quantitative 
schemes (ordinal scaling) to be accommodated within one definitional 
system for describing cognitive systems.
1.3.3 SgmmarY q£ Description s£ Egatefem SB S HnifeZ 
A requirement of the analysis to be used is that it has the ability to 
illustrate the evaluation of a setting as an integrated system. This, it 
is argued, is dependent upon the form of interpretation used. The form 
of interpretation which best fits the requirement is the partitioning of 
the MDS space into regions.
1 -4 Suainary of the Characteristics of the Research
The choice of a particular form of analysis and interpretation is 
dependent upon prior decisions taken in the research project. The way 
the problem is formulated restricts the choice. The requirements of the 
analysis are: that it will accommodate the multidimensional character of 
evaluation, that it will illustrate patterns of relationships which are 
not necessarily linear and that the interpretation will allow the domain 
to be described as a unity.
These requirements restrict the choice to the Multidimensional Scaling 
techniques. Smallest Space Analysis (Lingoes, 1973) is selected from
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within the group because of the accompaning guide to interpretation, 
Facet Theory. The strength of facet theory lies in the fact that it is 
not a 'post facto' guide. Rather it is a 'metatheory' which can be used 
for formulating and testing research hypotheses. In this respect it 
brings prediction into an area of psychological research which has 
traditionally been descriptive. Section 2 summarises the major 
principles of facet theory.
2 FACET THEORY
Facet theory provides the basis for constructing and testing an
integrated description of a given conceptual domain. In this way it can
be described as a metatheory. It provides a structural approach for
defining phenomena which allows researchers to build up, elaborate and
test their conceptual accounts. In presenting the need for such an
approach Guttman (1977b) states:
'R.A. Fisher showed how statistical inference must be based on experimental design. How can this type of thinking be carried over to more general data analysis for which mathematical statisticians have no inferential answers yet ...? Why should social surveys and mental tests have their content items constructed without the same care and formalization that goes into the design of the population sample to which they are administered? And why should not the data analysis be conducted according to such a design of content?'
The basic logic of Facet Theory is the systematic classification of
observations. The problem with most theories, according to Guttman
(1976), is that their most fundamental kinds of concepts have not been
sufficiently systematised to allow the articulation of the relationships
between them. As he suggestes, exclusive classification of variables
(i.e. variable x belongs to concept X, variable z to concept Z etc.)
precludes the establishment of relationships between the two theoretical
concepts. This need not be the case, as stated by McGrath (1967):
'most aggregates of objects-be they concepts, events, or pieces of data-have more than one property upon which they can fruitfully be classified. Furthermore, those relevant properties are seldom highly, mucn less perfectly, correlated with one another. Thus, there is a need for classification in terms of multiple properties'.
Facet theory systematises the generation of hypotheses. 'Facet design is
intended to help make hypotheses transparent, which also facilitates
reliable and correct design and execution of the empirical observations'
(Guttman, 1977). To aid in this, the concepts and hypotheses are stated
in terms of the analysis, Smallest Space Analysis (SSA).
The three separate parts of the facet approach are: the defining of the
phenomenon known as the 'definitional system', the demonstration that the
definition is reflected in an aspect of the empirical domain and a
rationale for the correspondence between the definitional and empirical
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domains. Each of these are discussed.
2.1 Tas. Pefimtipnal frygfrCT
The 'definitional system' is arrived at through a process of classifying 
the observations. The concepts or rules used to classify the 
observations are known as facets and the categories into which the 
observations are classified are referred to as elements. A unique 
combination of elements is called a structuple. The classification 
provides hypotheses about the relationship between the observations using 
the principle of contiguity. A formal statement of the predictions of a 
'correspondence between the definitional system and an aspect of the 
empirical structure' is provided by the Mapping Sentence.
Facets
A facet is a rule for classifying the observations which make up a 
phenomenon. As Facet Theory is based upon a precise and formal input 
logic which allows the definitional system to be stated is terms of the 
analysis the technical definition of a facet, as defined by Canter 
(1977b) is:
'any set playing the role of a component set of a Cartesian space, this being called a facet of the space*.
The requirements for applying a facet classification are that:
-each facet proposed must be applicable to all the observations specified as being part of the domain of observations.
-the classification of an observation by one facet should put no constraints on its classification within another.
Payne et al. (1976) provide an illustration of the second requirement.
'If two dichotomus facets of male/female: motherhood/not motherhood are taken, they are not logically independent since males can not be mothers'.
Example of facets are:
Fog^he description of intelligence tests (Guttman,
-The language of presentation -The kina of ability required
For the description of political involvement (Levy,
1979)
-areas of involvement -levels of involvement
For the description of soliders’ evaluation of their officers (Shapira and Zvulun, 1979)
-grade of the officer to be evaluated -areas of responsibilities evaluated upon -the level of specificity of these area
Elements
The categories into which the observations are placed according to a 
facet rule are referred to as 'elements'. White and Mitchell (1976) 
define the elements of a facet as:
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'The different values on the points that logically and completely describe all the variations on the dimension'.
These elements are not observations (e.g. items of a questionnaire) but
are the raw material from which the observations are defined.
The requirements for the elements are that:
-every observation must be classified by an element from each facet.-the elements are mutually exclusive, each observation can be classified into only one element of a given facet.
Examples of elements are:
For classifying areas of responsibilities for officers (Shapira and Zevulun, 1979)
-Professional-Disciplinary-Interpersonal
For classifying the language of presentation in intelligence tests (Guttman, T965)
-verbal-digital-figural
For the classification of the country being referred to in a^st^dy of reimmigration to Israel (Elizur and
-host country -Israel in the future -Israel in the past
Structuples
Observations are defined in terms of one element from all the specified 
facets. An unique combination of facet elements is known as a 
'structuple'.
The Principle of Contiguity
The relationship between the observations is determined by the principle
of contiguity. Canter et al. (1980) state this as follows:
'The most fundamental principle used in applying a facet design to a research problem is that of contiguity i.e., the more similar observations are in terms of now they are defined the more closely they will be related empirically'.
Basically observations which are assigned to the same element(s) are
predicted to be more similar than observations which are assigned to
different elements. The most similar observations will be those assigned
to the same structuple.
Facet Notation
The precise specification of the predicted relationships between 
observations is aided by the use of a notation system. Facets are 
represented by letters (A,B,C, etc.) and elements by numbers. If the 
elements of a facet can be ordered as more or less of a continuum, the 
numbers should reflect this order. For example one observation may be 
represented by A2B^C2. This observation will be conceptually more
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similar to an observation having a A«jB.|C2 classification than one with an 
A^ B^ C^  combination of elements. It shares two common elements with the 
first and one common element with the second observation.
Regional Hypotheses
An observation can be located within the entire domain under study by
reference to the elements to which it is assigned. The most systematic
approach to interpreting the empirical configuration of the observations
in the SSA space is by identifying the regions of the space that
correspond to the elements. Hence the hypotheses generated from a facet
design are stated in terms of the elements and are known as 'regional
hypotheses' (Shapira and Zvulun, 1979). These authors divide the types
of hypotheses into two classes.
First Order Hypotheses
'These ... (are) about the existence of contiguity regions according to the elements of each facet^
There are two aspects to the first order hypotheses, they are:
-that the facet or rule used to generate the elements is valid.
-that all the elements are valid, identifiable categories of that facet.
Second Order Hypotheses
'These ... (are) about the existence of order among the contiguity regions accordingto the specifications made on the facets'
There are two basic types of relationships between a facet's
elements which can be predicted, they are:
Unordered relationships The elements are qualitatively
different with a nominal classification being appropriate as no
order is being implied. An example of an unordered facet is
the Language of Presentation in intelligence tests (Guttman
1965). The elements (verbal, digital and figural) are all
different kinds of presentations.
Ordered relationships The elements can be ordered by the facet 
along an underlying continuum (an ordinal classification). An 
example of an ordered facet is Types of Protest Acts (taken 
from a study of Levy (1978) on attitudes towards protest). The 
elements are: demanding acts, obstructive acts and physically 
damaging acts. The elements can be ordered along the continuum 
of increasing intrusion. This type of facet is known as a 
simply ordered facet.
Roles of Facets
The relationships between the facets are determined by the roles they 
play in structuring the space. These roles, in turn, are partly 
determined by the relationship between the elements and are, therefore,
part of the hypotheses to be tested. An unordered facet can play a polar
role only. A simply ordered facet can play either an axial or modulating
role (Guttman, 1977b). The prediction of the role played by an ordered 
facet is derived from the substantive model. These roles will be 
elaborated in Chapter 7 in relation to the literature on nursing care in 
the ward setting.
The Mapping Sentence
The purpose of the classification system is to predict the structure.of 
people’s responses to a given domain. A formal statement of this 
prediction is provided by a mapping sentence. Shye (1978) defines this 
as:
’A verbal statement of the domain and of the range ofa mapping^  including connectives between facets as inordinary \Language’
Three types of facets are specified in the mapping sentence, they are:
The population facet It describes the population being
studied.
The response facet It describes the set of responses which it 
is possible to.make. A requirement of the observations to be 
included in a domain is that they have a response facet common 
to them all, i.e. a common range. Canter et al. (1980) take 
this to mean:
’that there is a common direction to the answers of all the questions which make up that domain andthat this common direction has the same meaning foreach question*.
The definitional facets They are used to define the domain of 
concern. The mapping sentence states the facets and their 
elements (1st order hypotheses) together with verbal 
connectives expressing the relationship between the facets (2nd 
order hypotheses).
A mapping sentence provides a summary of the predictions about the 
responses of a given population of people to a particular domain or 
phenomenon. It is an explicit statement of the facets, their elements 
and the relationships between the facets; the validity of which is to be 
tested.
In summary a phenomenon is described by the relationships between its 
components (observations). The relationships are predicted from the 
elements or categories the components are assigned for each facet.
The facet approach is based upon Fisher’s experimental design. This is 
reflected in the similarity between the facet approach to making 
predictions and Nunnally and Durham’s (1975) description of the 
procedures to be followed in establishing construct validity for a
research instrument. The major difference is that Nunnally and Durham 
assign each observation to only one construct, while the facet approach 
utilises a multiple assignment technique. Therefore the facet procedure 
is stated in terms of elements or categories rather than observations. 
However the basic stages are the same. According to Nunnally and Durham 
they are:
1. 'Outlining the domain of observables of a construct1
In facet terms this is the prediction of the categories or elements 
to which observations are assigned by the rule or facet (a 1st 
order hypotheses).
2. Establishing 'the relations between observables for a construct'
In facet terms this is the prediction of the relationship between 
the elements, to which the observables are assigned, for each facet 
(i.e. ordered or unordered facets, a 2nd order hypotheses).
3. Establishing 'the relations between the constructs'
This is a prediction of the roles played by the facets in defining 
the total domain (a 2nd order hypotheses).
The predictions are based upon the principle of contiguity; that is the 
more similar observations are in terms of their facet elements the more 
similar they will be empirically. These predictions are stated by the 
Mapping Sentence.
A mapping sentence is not, however, a theory. According to Guttman
(1976):
'The concept of a mapping sentence merely generalizes R.A. Fisher's design of experiments to the design of any observations...Such an enlarged design defines the content of the observations, and thus can serve as a basis for stating and testing an hypothesis or theory'.
Guttman continues:
'a theory can be defined...as an hypothesis, with a rationale, of a correspondence linking a definitional system— or design— for a universe of observations with an aspect or the empirical distribution of those observations'.
The definitional system is just part of a theory. A further part is the 
aspect of the empirical domain to which it refers. Section 2.2 briefly 
describes the facet interpretation of the empirical domain.
2.2 Tbs Empirical Domain
The empirical domain is represented by measures of similarity between the 
observations. In the present work it is the correlation coefficients 
between the questionnaire items in terms of the nurses' responses to 
them. The analysis, Smallest Space Analysis (SSA), represents the 
observations in a space such that the higher the correlation, the closer 
the observations are in the space. (A more detailed account of this
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analysis and its interpretation is given in Chapter 9). The major
aspects of the facet interpretation are:
-Observations are represented as points in the space.
-Facets are the rules for partitioning the space.
-Elements are represented by regions into which the space is partitioned.
The Principle of Contiguity
The spatial location of the regions is predicted from the relationship 
between the elements. For example if an element is hypothesised as being 
more similar to one other element of a facet than to the other elements 
of that facet, the region that it occupies should be adjacent to only 
that one region. An example is Levy’s (1978) Types of Protest Acts 
facet. The regions are ordered:
demand-obstruction-damage 
Demand and damage are not adjacent because they are less similar to each 
other than to the intermediate act of ’obstruction’.
Structures
Facet theory is a structural approach to the design and testing of 
models. Taken together the facets and the element regions form 
-structures. These structures are predictable from the role played by 
each of the facets in defining the total domain. Examples are the 
simplex, circumplex, radex, duplex and cylindrex (these are described and 
illustrated in Appendix 3).
According to the facet approach generality across contexts is in terms of 
similarities in these structure not in terms of content (Levy, 1976). 
This is considered by Lingoes (1979) to be one of the advantages of this 
type of interpretation for MDS. Dimensional interpretations, according 
to Lingoes, create the problem of uniqueness of findings.
The regional form of interpretation also helps to solve a basic 
difficulty in using MDS analyses. Each of the structures have a 
specified number of dimensions needed for their retrieval. This solves 
what Forgas (1979a) considers one of the major problems in using MDS, 
that is the number of dimensions to use. Dimensionality is a compromise 
between parsimony and 'best fit’. Without a theoretical guide, 
determining the optimal solution is difficult.
In summary the facet interpretation of the empirical distribution of 
observations is in terms of regions, not dimensions. The retrieval of 
regions demonstrates the existence of the elements. The spatial location 
of the regions illustrates the relationships between the elements. The 
relationships between the facets are illustrated by the types of 
structure produced. The structure is the test of the validity of the
entire description of a given phenomenon. The third part of the facet 
approach is the rationale for the correspondence between the definitions 
and the empirical evidence.
2.3  S ie  Rgfrjgpgjs
The rationale is the substantive knowledge behind the proposed facets, 
elements and structures. Facet theory is a structural approach to 
facilitate the construction and testing of conceptual models. It is not 
an atheoretical substitute for conceptual work. While the rationale is 
not stated in the Mapping Sentence, without it the mapping sentence can 
not be constructed. (Section 3.2 further describes the concept of a 
rationale in relation to the model of ward evaluation.)
2.4 gsmmaca fi£ U22 Eacefc 222QE3L 3BBEBask $2 gSgg3ES&
The identification of parsimonious explanations of phenomena has, in
general, been an exploratory activity (see for example Forgas1 1979a
review of the uses of MDS). However as stated by McGrath (1967):
'psychologists could profit by relying more heavily than we have on our a priori concepts as a basis for the input logic by which we structure our concepts and our data-gathering operations'.
To utilise the notions an investigator has about a given research problem
requires, according to McGrath, that these conceptions are made
'systematic and operational'. This is the same request as that made by
Milcarek and Struening (1975) with respect to evaluation research. They
state:
'Measurement .. concerns the operational definition of constructs and their specification as behavioural or outcome criteria. It is essentially, a further step in the classification, or categorization, of subject matter ... Sound conceptualization helps to assure that relevant measurement domains are comprehensively described'.
A further requirement for making effective use of these conceptions is:
'That we must build into our methodology one or more methods for systematically assessing, hence modifying, our input logic on the basis of empirical evidence^ . (McGrath, 1987)
Facet theory is one available aid to model development which facilitates
the requirements given above. It provides a structural approach to the
construction and testing of a researcher's interpretations of a
phenomenon. The three parts to the approach are the specification of the
definitional system, the aspects of the empirical distribution which
allow the testing of the system and the rationale for the proposed match
between the definitions and the empirical evidence. Section 3 describes
the initial application of the facet approach to the model of
environmental evaluation.
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3 THE APPLICATION OF FACET DESIGN TO THE MODEL OF ENVIRONMENTAL EVALUATION
The facet approach fits the model of environmental evaluations quite well 
because each of the concepts specified in Chapter 5 may be treated as a 
facet. There are two benefits from adopting the facet approach. Firstly 
it encourages a more thorough look at the problem. The model can be 
refined to accommodate more than just the classification by the concepts. 
Facet design necessitates the identification of the relationships between 
the categories (elements) and between the concepts (facets). Secondly 
without such a guide to the types of regions to be found in the SSA 
space, it would be difficult to demonstrate whether or not the model is 
retrievable from the space.
Facet theory provides a precise and formal specification of a 
definitional system for a particular domain of concern. The model of 
environmental evaluation cannot be completely stated without reference to 
a given context (for example the nursing care/ward setting). 
Consequently the empirical domain can not be specified. However a 
preliminary account of the definitional system can be given (Section 3*1) 
and the role of the rationale discussed (Section 3.2).
3.1 S2£ Dgfigjjagnal System fo r BSSt e feTgPS
The terms used in the facet approach can be applied to the model of 
evaluation. This facilitates the further refinement of the model. The 
order within each facet is proposed and a preliminary mapping sentence 
presented.
3.1.1 Tbs gasgfe fggng ?ppli€& jfe Hpstel g£ fetofciPP
The observations are the responses of the nurses to the evaluative items, 
each based upon the experience of one behavioural unit.
The structuples are the genotypes, the general classes of behavioural 
units which are predicted to be construed in a very similar manner when 
used as a basis for evaluation. Ittelson et al. (1974) criticise 
Barker’s description of his genotypes of behaviour settings because it 
fails to illustrate the relationships between different genotypes. The 
relationships between the behavioural unit genotypes (to be referred to 
as structuples) is a primary objective of this work. The relationships 
are predicted from the classification of the behavioural units by the 
facets.
The facets are the three concepts proposed in Chapter 5 as ways of 
describing design-related experience. Each facet will be used to 
classify all the observations into elements (categories).
3 .1 .2  Bag Ixesa s£  fe s fe s
As specified in Section 2.2, a further refinement of the definitional 
system is the specification of the relationship between the elements of a 
facet. The type of relationship between the elements of each of the 
three facets can be hypothesised from their general description in 
Chapter 5.
Levels of Interaction Facet
Evidence from the urban environment, interpersonal distancing and for the 
use of buildings suggests people order their environmental referents in 
terms of the subjective distance between the referent and themselves. 
Therefore it is predicted that the Levels of Interaction will be an 
ordered facet. The region occupied by the items specifying the closest 
level of contact is predicted to be furthest from the region containing 
the items concerned with the most distant level of interaction.
Levels of Purposive Activities
The two elements that are provisionally specified are identifiable by 
whether the activity directly relates to the primary purpose of the 
setting (front stage) or whether it is a support to the more primary 
purpose (back stage). According to Sears and Auld’s (1976) hierarchical 
structure of purposes the relationship between the two elements is 
ordered. The order is in terms of how central the activities 
are to the primary purpose.
The Referent of the Interaction
The three elements of this facet are specified in accordance with the 
BPRU’s (1972) and Canter’s (1970) functions of a building. They are: 
Other People, Locations and Environmental Services. Each represents a 
different kind of referent; that is they are qualitatively different. 
The Referent facet is therefore hypothesised as an unordered facet. In 
terms of the analysis, the elements are predicted to be equally related 
and the regions will all be adjacent (forming a circular pattern).
Taken together the three facets are to be used to define the domain of 
environmental evaluations.
3.1.3 The Mapping $gl&gESg tSL Environmental Evaluations
While the relationship to be expected amongst the facets is not 
elaborated, a tentative mapping sentence for environmental evaluation 
items based on the experience of environmental interactions is:
MAPPING SENTENCE FOR ENVIRONMENTAL EVALUATION 
A person (p) evaluates his setting in terms of the extent to which it 
facilitates his
Facet A Facet B
Levels of Interaction Referent
I Distant ! I B.j People !
interaction with ! B2 Locations j
! Close \ ! B^  Environmental Services !
With this referent being associated with
Facet C Range
Centrality of
! Primary \ ! Helps a great deal ]
! Secondary ! activities by stating whether it ; to ;! Makes it very difficult !
to achieve purposes.
3.2 Wss. Rgfrignpjg fen jfc ifeggj e£ fosironmgntgl Evaluations
The rationale is the substantive theory behind the proposed facets, 
elements and structures. In the current work the rationale includes the 
definition of the process of evaluation and the specification of how it 
relates to direct experience (Chapter 4); the evidence from other areas 
of environmental literature for the proposed facets (Chapter 5) and the 
evidence from research on nursing activities used to refine the model to 
the specific context (Chapter 7). Therefore the definition of a model, 
as specified in Chapter 4, should be expanded to accommodate all the 
stages: the rationale, the specified definitional system, the hypotheses 
and the empirical evidence. Defined as such the thesis becomes the model 
of evaluation. However for clarity 'model1 is being used as the 
definitional system for describing environmental evaluations.
A problem, in relation to the rationale, that has not (and will not) be 
adequately resolved is the treatment of the individual. The model is 
developed on the basis of the individual; that is, that an individual 
will respond as if he has a cognitive structure as represented by the 
model. However in the analysis the respondents are dealt with as a 
group. Comparison between identifiable groups of nurses (e.g. by grade, 
shift and type of patient being cared for) are made for the types of 
comments they made about nursing in the ward context (Chapter 8) and for 
the structure produced (Appendix 4). However the different groups are
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still aggregates of individuals. Forgas (1979a) has also encountered
this problem. He states:
!In its most common application MDS is used to represent the cognitive structure of a group of subjects, not individuals. The structure derived can be viewed as the best possible representation of the cognitive structure of a hypothetical model subject, representing a group as a whole*’.
An individual nurse may only have experience of limited aspects of the
interaction with the setting. This cannot be retrieved from the form of
data collection (questionnaires) and the analysis being used. It is
therefore necessary to take the position of Forgas, that it is fa
hypothetical model subject representing a group as a whole1.
3.3 gamgarx e£ the te iie s fc isn  e f Easst thsscx te  the Msdst o f
It is concluded that the use of facet theory is an appropriate method for 
elaborating the model of environmental evaluation. In addition the facet 
approach states the hypotheses to be tested in terms of the analysis to 
be used. This makes the testing of the hypotheses unambiguous. The 
preliminary hypotheses are presented and areas requiring further 
elaboration identified. The rationale for the final specifications is 
derived from the literature on nursing care and will be discussed in the 
following chapter.
4 SUMMARY OF CHAPTER 6, MAKING THE MODEL PREDICTIVE
Chapter 6 describes the third stage in model development, making the 
model of environmental evaluation predictive. This requires that the 
model be stated in such a way that its validity can be empirically 
tested.
The predictions or hypotheses to be generated concern the relationships 
between the evaluative statements. The proposal is that the 
relationships are a part of people’s cognitive structuring of their 
design-related experience. Consequently the predictions are predictions 
about the relationships between the ’behavioural units’ as defined by the 
three concepts presented in Chapter 5.
The form of analysis to be used to test the hypotheses must be capable of 
demonstrating the types of relationships predicted. It is proposed that 
the relationships are multidimensional and not necessarily linear. For 
this reason multidimensional scaling techniques are assessed as most 
appropriate for the research problem. The choice of smallest space (SSA) 
from within this set of MDS techniques is based upon two requirements of 
the model. They are that the model will describe the phenomenon of 
environmental evaluation as an holistic event and that the description 
can be tested.
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SSA’s utility lies with the fact that it is part of a package, the facet 
approach, for the systematic design and testing of investigator’s 
conceptualisations of research problems. The facet approach is 
consistent with the objectives of the research. In addition it requires, 
and provides a method for, elaborating the model beyond just the 
classification by the concepts. Facet design necessitates the 
identification of the relationships between the categories and between 
the concepts.
By stating the proposals about the relationships between the behavioural 
units in facet terms, they become hypotheses which can be empirically 
tested. The three concepts proposed in Chapter 5 are the facets or rules 
for classifying the evaluative statements (observations), each of which 
is based on a behavioural unit. The categories into which the 
observations are classified by the facets are called elements.
In order to provide clarity to the hypotheses to be tested the facet 
approach states the hypotheses in terms of the categories or elements for 
each facet separately. The hypotheses are tested through a regional 
interpretation of SSA. The responses to the evaluative statements are 
represented as points in the space. The more similar two responses are, 
the closer they will be in the space. The facets or rules are used to 
partition the space into regions corresponding to the elements. It is 
the existance of and the relationship between these contiguity regions 
which provide the test of the definitional system.
The facet approach to research design provides a basis for constructing 
an account of a phenomenon. The approach necessitates a thorough 
description of the phenomenon and provides a systematic basis for 
approaching this account. In addition the facet interpretation of the 
analysis puts the account to the test. Therefore, it is considered that 
the model of environmental evaluation will benefit from being described 
and tested in facet terms. Chapter 7 completes the faceted description 
of the model by focusing on the research findings and literature 
concerning the provision of nursing care in the acute ward context.
Chapter %
TOE MODEL APPLIED TO TOE WARD CONTEXT
Chapters. 4 to 6 describe the development of the general model of 
environmental evaluation. Chapter 4 proposes that evaluations are based 
on people's experience of interacting with the setting when carrying out 
goal-oriented activities. Chapter 5 specifies the basic unit of 
evironmental experience, the 'behavioural unit', and proposes the three 
general concepts to describe environmental experience. Chapter 6 
presents the facet approach to model construction which is used to 
develop a predictive model of ward evaluation.
The objectives of Chapter 7 are two-fold. One is to apply the three 
general concepts, generated in Chapter 5, to the ward context. This 
involves the classification of the issues and findings of previous ward- 
based research according to the three facets. A basic premise of the 
present work is that it is the experience of the ss&agily werkiQg
gn sdsit 3SQte hospital war^s which must be used as the basis for the 
environmental evaluations they are to make. The purpose of this chapter 
is to provide as rich a description of ward experience as possible by 
accommodating a wide range of potentially relevant research. The object 
is to facilitate the classification of the 'behavioural units' elicited 
from the nurses, which is presented in Chapter 9. The comprehensive 
definition of nursing care proposed by the Nuffield team (1953) is used 
to define the domain of concern; that is:
'those activities necessary to provide for thephysical, medical and emotional needs of the patient'
A second objective of the chapter is to elaborate the model of ward 
evaluation in order to generate testable hypotheses about the 
relationships between the various evaluative statements. This involves 
the specification of the elements or categories for each facet and the 
proposal of the role each facet will play in the description of ward 
evaluation. Such specifications provide the predictions about the 
structure of the empirical data.
The literature is organised in terms of its relevance for each of the 
classifying facets. Section 1 describes the literature in terms of the 
facet which distinguishes between activities on the basis of the 
hierarchical structure of purposes. ' Section 2 discusses the literature 
relevant to the Referent facet and Section 3 describes the ward 
literature in terms of the Levels of Interaction Facet. Section 4 
presents the proposed cylindrical structure of the definitional system 
being applied to ward evaluations.
1 THE STRUCTURE OF NURSING CARE: THE TYPE OF CARE FACET (C)
Chapter 5 proposes that a relevant way of describing the activities 
involved in ward nursing is in terms of the hierarchy of purposes. As 
indicated in Chapter 4, the distinction between the hierarchical levels 
of purposes is not in terms of importance. The lower level purposes gain 
their significance through being instrumental in achieving the higher 
level purposes. Rather, the distinction is in terms of the focus of 
concern. Therefore, to use the hierarchial structure as a way of 
categorising the goals and activities, it is necessary to identify those 
which are the central focus of nursing in a ward. Section 1.1 
illustrates the distinction between the two elements of the facet. 
Section 1.2 describes the proposed role of the patients activities in the 
nurses’ conceptions. Section 1.3 details the hypotheses derived from the 
structure of the Type of Care facet.
1.1 Ste Esses e£ tesisg iscs
Literature on nursing in the ward context tends to simply specify what is
considered to be the central focus of nursing care. In general there is
a consensus of opinion that the central focus of nursing is £h§
interaction between the nurse and t&§ psiigst. For example, the first
clear specification of the role of the ward nurse, stated by the Poor Law
Board in 1848, is:
’to attend upon the sick in the sick laying-in wards and to administer to them all medicines and medical applications, according to the direction of the medical officer’ (taken from White, 1978).
The definition of the Nuffield team also directly focuses on the patient.
Their definition is:
’those activities necessary to provide for the 
medicai and emotionai ess& s f  t b e  b “
Roper (1976), in her essay on improving the status of nursing, again 
focuses on the range of interactions between patients and nurses. 
Research studies also emphasis the contact with patients. For example 
Trites et al. (1970) demonstrate that radial designed wards reduce the 
time nurses spend in travelling through the ward as compared with linear 
shaped wards. Trites et al. suggest the major significance of this 
finding is that travel time is negatively correlated with the amount of 
time nurses spend with the patient. In radial wards, which require less 
travelling, the nurses spend more time at the patient’s bedside.
Sears and Auld (1976) use an empirical approach to determining the focus 
of nursing care. The assumption of their work is that the focal issues 
will be those which make the greatest contribution towards the overall 
evaluation of ward design. Using a step-wise regression, they identify 
visual contact between patients and nurses, amount of treatment space
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around the bed and the general decor of the ward as the focal issues for 
qualified nurses. It can be suggested that the first two issues are 
specific instances of the general focus of ’interaction between the 
nurses and patient’. Therefore, it is proposed that the focus of nursing 
care, as indicated by previous work, includes activities concerned with 
the direct care of the patient.
A further concern is what activities do not directly involve the patient. 
Bott (1970) provides the clearest hierarchical distinction between 
nursing activities in terms of whether they involve the patients. The 
distinction is derived from a study which is a replication of the 
Nuffield Job Analysis. The major difference between the two pieces of 
research is that the Bott study records both what activities are taking 
place and wfeere they occur. In describing the results, Bott utilises a 
classification system for activities which structures them in terms of 
the cycle of events. The cycle consists of five phases:
Read (e.g. being given an instruction or receiving a call from a patient)
fcepare (e.g. organising supplies and equipment)
Do (The actual procedure, e.g. at the bedside, in thetreatment room, bathroom or W.C.)
Disposal (e.g. activities in the sluice or dirty utility room)
Record (e.g. documenting the adminstering of drugs)
The central focus of the cycle is specified by Bott as those activities 
in the ’Do’ phase. They are the activities which directly involve the 
nurse with the patient. As illustrated by the examples given for this 
phase, direct care activities extend beyond just treatment at the 
bedside. The other four phases gain their significance by the role they 
play in facilitating this central phase.
The structure proposed by Bott is consistent with the theoretical 
specification of a hierarchy of purposes. A clear distinction is made 
between nursing activities which directly involve the patient and those 
that do not, but which occur in order to facilitate the former.
The classification, according to the cycle of events, illustrates that a 
secondary activity need not necessarily precede the primary activity. 
The ’disposal’ and ’record’ phases occur after the ’do’ phase but are not 
part of the primary purpose of direct care. This illustrates the basic 
difference between the hierarchial structure being proposed and that used 
by Miller, Galanter and Pribram (1960) to structure behaviour. Miller et 
al. emphasis the sequence of events, while the present interpretation 
places an activity in the hierarchy according to the level of the purpose 
to which it relates.
It is proposed that all the activities the nurses carry out as a part of
their experience of the ward can be classified by this concept. The 
facet is labelled as 'Type of Care' (C) and the elements as 'Direct Care' 
(C - j )  and 'Indirect Care' (C2).
1 -2 rns Ss&s s£ m s  SatisExpgrispgg
The Bott classification provides a structure for describing nursing care. 
However it provides only limited examples of the potential activities 
occurring in the ward. As such, it ignores an important issue concerning 
the activities which may be part of Direct Care, the role of the 
patients' goals and activities.
The Nuffield definition specifies nursing care as including those 
activities necessary to provide for the physical, medical and emotional 
needs of the patients. A distinction between Direct and Indirect care 
activities can be readily made for the physical and medical needs. For 
example, running the bath water and cleaning the bath (Indirect care C2) 
both facilitate the physical need of being given a bath (Direct care C^ ). 
The preparation of the treatment trolley and disposing of dirty 
dressings and supplies (C2) are necessary for the giving of medical 
treatment (C«j). However the Nuffield work excludes those activities of 
the nurses which deal with the emotional state of the patient. The Bott 
study also fails to accommodate this aspect of nursing care.
By definition the nursing activities directed towards the patients' 
emotional needs are part of the central focus of nursing activities. For 
example Sears and Auld (1976) find that visual contact between the nurses 
and the patients is important to the patients' well-being. In addition 
they find visual contact includes both the patients being able to see the 
nurses and the ease with which the nurses can observe the patients.
A further source of activities relating to patient well-being can also be 
identified. Research directly concerned with patients provides a range 
of goals and activities related to emotional needs which occur 
independently of the nurses. For example, Cartwright (1964) finds that 
the most frequent contact for a patient is with other patients. This 
contact includes carrying out recreational activities together, chatting 
to relieve the boredom and providing reassurance and encouragement to 
other patients.
Raphael (1969), in her survey study of over 2000 patients in 19 general 
hospitals, also finds the social atmosphere of the ward is an important 
issue for patients. The concerns identified include a space for patients 
to sit and chat within the main ward area as well as a dayroom for 
recreational activities. Further examples of patients goals and 
activities documented by Raphael are patient privacy, the use of the 
sanitary facilities and the disturbances caused by noise, the heating
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system, ventilation and lighting.
The issue at stake is whether or not the experiences of the patients can 
validly be considered a part of the nurses’ experience of nursing care. 
Research which solely concerns nurses tends to use observational methods, 
consequently they do not address the problem. Examples are Nuffield, 
1953; Trites et al., 1970 and Lippert, 1971. Patient issues are 
identified by Sears and Auld (1976) with their general ward user 
questionnaire. However there is no indication in that work as to who 
initially provided the issues, patients and/or nurses.
More direct evidence that nurses share the patients* concerns is provided 
by Raphael’s (1965) comparison of issues for patients and staff. Her 
work compares the responses of staff and patients to the question ’what 
would you most like to see changed in the hospital*. In general the 
patients’ responses are most concerned with the social atmosphere of the 
ward, while the staff (doctors, nurses, administrators and committee 
members) emphasise the physical environment. However, when compared on 
specific suggestions Raphael finds the patients' and nurses’ lists of 
concerns are very similar.
The evidence to support the proposal that nurses are aware of the 
patients needs and the various ways they can be satisfied is limited. 
However this is due more to a lack of research on the issue rather than 
evidence to contradict the suggestion. In addition one of the stated 
goals of both ward designers (Nuffield, 1955; Noakes, 1971; Stone, 1976) 
and of providers (Stacey, 1977; Roper, 1976; White, 1978) is to reverse 
the trend of patients as passive receivers of treatment by promoting 
independent patient activities. Therefore, it is considered appropriate 
that research concerned with patient activities and experience be 
included in the classification in order to provide a full range of ward 
experiences.
1 *3 Hypotheses concerning the Type a£ fippe Facet fCl
Several hypotheses can be generated, from the previous discussion, about
the evaluations to be made by the nurses. Chapter 5 specifies that
people will make a distinction between activities in terms of the
hierarchical level of the purposes with which the activities are
associated. Hypothesis 1 is:
A distinction will be made between activities in terms of the hierarchical structure of purposes. In facet terms the prediction is that the facet is an ordered facet; ordering activities in terms of the degree to which they are the central focus of Nursing Care.
The hierarchical distinction, of primary and secondary purposes of the 
setting, is further defined in Chapter 5 as Front Stage and Back Stage
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activities in service settings. In the ward context this is most clearly 
illustrated by the Type of Care being referred to. Hypothesis 2 is:
Nurses will distinguish between activities in terms of whether the activities concern Direct (C-.) or Indirect (Co; care as defined by the Bott (197°) study. In facet terms the Type of Care facet will partition the empirical distribution of responses in the SSA space into two regions; one containing evaluations referring to Direct care and the other region containing responses to items requiring evaluations of the ward in terms of Indirect care.
Chapter 2 raises the question as to what nurses see as their primary
purpose in the ward context; administration or care of the patients.
Hypothesis 3 is:
Nurses will have as their central focus the Direct care of the patient (Ci). In facet terms the prediction concerns the role that the facet will play in structuring the total empirical domain.
An ordered facet can play two roles, axial or modulating. The exact role to be played by an ordered facet is dependent upon its relationship with the other facets. Consequently the role will be discussed in Section 2.3.
A further question from Chapter 2 is what are the nursing activities
necessary to provide for the emotional needs of the patients; an excluded
category in the Nuffield research. Sears and Auld (1976) demonstrate
that visual contact is an important activity with respect to the
emotional needs of the patient. Hypothesis 4 is:
The observation of patients will be a part of the Direct care of the patient (C^ ).
A final hypothesis tentatively proposed is that the experiences of the
patients will be a part of the conceptualisations of the nurses.
Hypothesis 5 is:
Patients’ activities and experiencee will be specified by nurses as criteria they use in evaluating ward designs.
In summary the Type of Care is proposed as a facet or rule which will be
used by nurses to structure their evaluations of modern ward designs.
The two elements are Direct (C-j) and Indirect (C2) Patient Care. The
facet is hypothesised as ordered with the Direct care activities being
the central focus for ward nurses.
2 THE REFERENT FACET (B)
The general model of Chapter 5 proposes there are qualitative differences 
in an individual’s design-related experience which can be used to 
distinguish between behavioural units. The differences are identified by 
the aspect of the environment with which the individual is interacting. 
The classification is taken directly from the BPRU’s (1972) model of the 
building system and Canter’s (1970) function of a building. The three 
types of referent are: People (B-j), Locations (B2) and Environmental
99
Services (B^ ).
In Chapter 6 the Referent facet is hypothesised to be an unordered facet, 
as the difference between the Referents is one of kind rather than 
ordering on a continuum. Chapter 6 also specifies that the Referent 
facet will play a polar role in structuring the empirical domain.
Section 2 describes the ward literature as it pertains to each of the 
three Referents, illustrates the polar role played by an unordered facet 
and proposes a radex hypothesis to describe the relationship between the 
Referent and Type of Care facets. Each Referent is presented under the 
Environmental Subsystem to which it relates.
2.1 The Bhvsical Subsystems The Environmental Services
The physical subsystem refers to the role of the building as a filter. 
As previously stated, much of the research directed towards nursing 
activities in the ward is observational and, as a consequence, the 
experience relevant to the physical subsystem is excluded. Therefore, it 
is more useful to examine the research concerning the patients’ 
experience. Raphael’s (1969) study of patients' experience in hospital 
identifies the heating, ventilation and lighting in the wards as sources 
of complaint for the patients. Sears and Auld (1976) also include these 
three systems in their ward evaluation questionnaire. Both pieces of 
research emphasise that the physical subsystem Referent (i.e. 
Environmental Services (B^ ) is relevant to Direct Care as defined in 
Section 1. The three specific referents are heating, ventilation and 
lighting.
The Nuffield team (1955) incorporates Indirect care in the functions 
served by the physical subsystem, particularly the lighting. For example^  
they state that the lighting at the nursing station must be suitable for 
clerical tasks, as well as emphasising that the ancillary rooms be well 
lit. However, they specify Direct Care as the activities most relevant 
to the lighting at the bedside. The bedside activities include giving 
treatment to patients, patients reading in bed and preventing the bedside 
lighting from disturbing other patients.
Noise is not classified as an environmental issue even though it is a 
source of complaint in the patient studies. The reason for this is 
Cartwright's (1964) finding that the most distressing noise is that 
generated by very ill patients. Therefore it is considered a negative 
aspect of the interaction between people and is discussed in Section 
2.2.2.
In summary, previous work suggests that the Environmental Services 
element is applicable to both Direct and Indirect patient care. The
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specific referents of this element identifiable from research in the ward 
context are heating, ventilation and lighting.
2 . 2  She Spafcsai SaksgsfcSB
The spatial subsystem refers to the layout of spaces within a building 
and the relationship between them. The activities which are specified as 
relating to this spatial subsystem are interaction between People (B-j) 
and the direct use of the building (B2).
Chapter 6 states one of the requirements of using the facet approach is 
that an observation can be assigned to orjly grje elfnjept of a given facet. 
Clear examples of each Referent can be identified in previous research. 
For example the use of the sanitary facilities is an obvious example of 
interaction with a Location (B2). Nurses talking to and reassuring 
patients has as its referent Other People (B^ ). However for many of the 
findings the distinction is a matter of emphasis, in that most ward 
activities involve other people.
The work of Raphael (1969), on the influence of the physical environment 
on the social atmosphere of the ward, is used to provide the criterion 
for distinguishing between the two Referents which relate to the spatial 
system of the building. As with Cartwright (1964), Raphael’s work 
indicates that patients use fellow patients to relieve the boredom of 
being in hospital and as a source of reassurance and encouragement. In 
addition she finds that patients differ in how they think the setting can 
most readily facilitate this. Some patients prefer to remain in the main 
area of the ward. These patients request a place for patients to sit and 
chat rather than being confined to the chairs next to the beds. For this 
group, emphasis is placed upon the interactions with other patients.
Other patients are found to be more concerned about having a separate 
dayroom where they can have tea, entertain visitors, talk and watch 
television. However, as indicated by Raphael, the major concern for a 
dayroom is to allow these patients access to an environment that is 
different from that of the main ward area. For this group of patients 
the focus of their environmental interaction is the dayroom itself. A 
further clarification of the distinction can be made by considering how 
the patients view the various parts of the ward. Raphael’s research 
indicates that the patients see the multi-bedded areas and circulation 
space as ’the ward', the home base for their stay in hospital. On the 
basis of this, the distinction between interaction with a Location (B2) 
and interaction with Other People (B-j) to be used in the classification 
is as follows: If the behavioural unit, even if it implies involvement
with other people, contains an indentifiable location outside the main 
ward area the Referent will be Locations (B2); if not, the Referent is
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Other People (B^ ).
2 .2 .1  ass 3&s J&s fcasajaao ggfsssBfr
The use of the sanitary facilities can be readily assigned to the 
Location category. It is almost totally a solitary event, with the 
sanitary facilities being clearly separated from the general ward area. 
In addition, Nuffield (1953), Nuffield (1955) and Bott (1970) all 
describe research concerned with the interactions of both the patients 
and nurses with Locations. Examples are the studies of early ambulation 
to determine the levels of provision of sanitary facilities and dayrooms, 
the classification of patient types to establish the number and locations 
of single bedrooms in the ward and the identification of the need for 
separate treatment rooms away from the bed area. All of these research 
projects are concerned with Location referents for the Direct Care of the 
patient.
The above studies also include Locations for Indirect Care such as the 
pantry, the clean utility room, preparation room, the dirty utility room, 
the disposal room, the storage facilities, the nursing station and 
office. All are specified as necessary for the nurses to carry out 
nursing care efficiently.
2.2.2 IpfcSE3SfciSB fagtgggp Egggfe £§^
Interactions with Other People, which may be relevant to the nurses1 
experience, can be divided into three types; contact between patients, 
nurse/patient contacts and communication between staff members. 
SsMent/fatierjt iD&erss&iSDS: The discussion of activities which involve 
interactions between people has,thus far^been restricted to contacts 
between patients. This reflects the emphasis it is given in the 
literature. Coser 1958, Cartwright 1964, Noble and Dixon 1977, Sears and 
Auld 1976 as well as Raphael 1969 all consider other patients to be 
important emotional supports to the patient. For example, when Cartwright 
and Raphael asked patients the size of bedrooms they prefer only a small 
minority specified single bedrooms.
However all of the above studies point out that contact between patients 
is not always beneficial. Although mentioned far less frequently, some 
patients are concerned about the lack of privacy within the wards, 
particularly when having discussions with visitors or staff at the 
bedside and when receiving treatment. Another aspect of 'lack of privacy 
for the hospital patient is the intrusion of noise. Raphael’s research 
identifies noise from equipment and staff. However the source of noise 
which is most frequently quoted in the literature as being very 
disturbing to patients is the noise from other patients. Cartwright’s 
interviews indicate that some of the noise is generated through
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thoughtlessness, such as having the television on too loud. But the most 
serious complaints concern the noise from distressed or very ill 
patients. It is this noise that is most disturbing to patients. 
itasg/fa£ien£ Irjtejjagtiotjs: Both Cartwright and Raphael find that the 
most important people in the ward to the patients are the nurses. The 
interviews conducted by Cartwright suggest that patients find chats with 
the nurses reassuring, although patients are very reluctant to ask for 
such contact with the nurses.
Sears and Auld's (1976) research suggests that patients also obtain 
reassurance from a less direct form of contact with the nurses. As 
discussed in Section 1^ their research shows that two of the 
contributions to the patients satisfaction with the ward are the ability 
of the nurses to observe patients easily and the patients being able to 
see the nurses. The informal interviews conducted by Noble and Dixon
(1977) also indicate that just knowing a nurse is available if needed is 
a source of comfort to the patient.
The most obvious form of contact between nurses and their patients is the 
direct treatment provided by the nurses. Both the Nuffield Job Analysis 
(1953) and the Bott research (1970) focus on the provision of basic and 
technical treatment as the central concern of nursing care. While it may 
be argued as done by Roper (1976), that care should be expanded beyond 
the bedside situation, bedside care is a form of contact which is 
expected to form a part of the experience of nursing in a hospital ward. 
Nyrse/Nujrse Jptexjact: A final type of contact which can be proposed 
as a part of the ward experience is the communication between staff 
members. The research of Coser (1958) illustrates that institutions with 
good communication between different types of staff are more patient- 
oriented than those with poor communication channels.
A specific instance of the effects of poor communication is provided by 
Rosengren and DeVault (1963). They describe an obstetric unit, where 
staff communications are hampered by physical segregration, as providing 
little personal care to the patients. The Nuffield research emphasises 
that two important aspects of administering the ward are passing on 
information to other staff members and supervising trainee staff. Bott 
(1970) identifies the receiving of instructions as the first stage in the 
cycle of nursing activities. Therefore, it can be proposed the
communication between staff members will form a part of the nurses 
experience of the ward.
In summary, the literature suggests there are three types of interactions 
with Other People which may be relevant to the nurses1 experience of the 
ward system; patient/patient contacts, nurse/patient contacts and
communication amongst staff.
2.2.3 Summary tfag Functions of tbS Spatial Subsystem
Chapter 5 specifies two functions served by the spatial subsystem; 
facilitating interactions with other people and facilitating the direct 
use of the building. In the ward setting the distinction between these 
two Referents of the interactions is a matter of emphasis. Ward 
behavioural units are classified as interaction with a Location if a part 
of the ward, other than the main corridor and bed areas, is part of that 
behavioural unit. Examples are the use of the sanitary facilities, 
dayrooms and single bedrooms for patients and the nurses’ use of the 
utility rooms and nursing station. Behavioural units to be classified by 
the ’Other People' element include social interactions that occur in the 
main ward areas. These interactions occur between patients, between 
staff and between patients and staff.
2.3 SifieJ&gBgs isaaajaBl afeeet Mis Rsfsrest 6’ssst
The three elements proposed for the Referent facet are derived from the
BPRU’s (1972) discussion of the ways in which an individual experiences
his environment. It is proposed that any one behavioural unit will
involve the individual in interactions with the Environmental Services,
specific Locations within the ward or with Other People. Hypothesis 1 is
Nurses will distinguish between evaluative statements in terms of the Keferent of their environmental interactions. The referents include the social environment (Other People), the spatial environment (Locations) and the physical environment (Environmental Services). In facet terms the SSA space will be partitioned by the Referent facet intothree regions, each region containing evaluativeitems which refer to one of the three referents.
The difference between the experience of interacting with each of the
three referents is qualitative in nature. Therefore, there is no reason
to assume that any two will be more related to each other than to the
third element. Consequently it is proposed that the three elements will
be equally related to each other. Hypothesis 2 is:
The Referent facet is an unordered facet. All three element regions will be adjacent to each other.
The proposed qualitative relationship between the elements defines the
predicted role to be played by the Referent facet in producing the total
structure of environmental evaluations. Facet roles are defined in the
facet literature in terms of the analysis to be used, a spatial
representation of the relationships amongst the observations. (Appendix
3 gives a detailed account of the roles and provides examples of
structuresfrom previous literature). There is only one role specified
for a qualitative or unordered facet. This is a Polar role which is
defined as 'each element of the facet corresponding to a different
direction of the SSA space, emanating from a common origin’ (Guttman,
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1977b). Spatially, element regions will be equidistant from each other, 
with each region resembling a wedge of a pie as in Diagram 1 of Figure 
7.1.
2.4 The Relationship between Referent Facet CB1 and ftfop Type of Care t^cet tCf - A J^dex Hypotheses
As indicated in Section 1 the role of the Type of Care (C) facet, an
ordered facet, cannot be determined without reference to the other
facets. An ordered facet can play one of two roles, an axial role where
its order is unrelated to another facet or a modulating role where it
serves to further define the polar facet (Guttman, 1977b).
Referring back to the proposed content of each of the Referent elements, 
a further clarification of the content can be made by specifying the Type 
of Care to which it refers. Interaction with Other People (B^ ) can be 
further defined by specifying whether it involves patients, such as 
giving treatment to patients (C-|), or just nurses as in the giving and 
receiving of instructions (C2). A similar distinction can be made for 
Locations (B2) with sanitary facilities, dayrooms and treatment rooms 
being used by patients (C<j),  while the utility rooms, storage facilities 
and pantry are staff-only Locations (C2). An example from the 
Environmental Services (Bg) is the lighting. The lighting at the bedside 
is necessary for the treatment of patients (C^ ) while the lighting at the 
nursing station is used for clerical work (C2).
Therefore it is proposed that the Type of Care (C) facet plays a 
modulating role with respect to the Referent (B) facet. A modulating 
role is 'a simply ordered facet with an "absolute” origin, this origin 
being common to that of a polar facet* (Guttman, 1977b). The regions of 
the space formed by the elements of a modulating facet are concentric 
circles emanating from the origin, as in Diagram 2 Figure 7.1.
The definition of the Type of Care facet, presented in Section 1, 
specifies that Direct Care (C-j) is more focal to nursing care than 
Indirect Care (C2). Therefore it is proposed that the C^  element will 
occupy the centremost region of the space. This is a similar rationale 
to that of Levy and Guttman (1975) in their study of well-being. They 
specify and demonstrate that the primary environment, such as family 
life, is more closely related to the overall purpose of happiness than 
are income and education, which are aspects of the secondary environment. 
In the analysis, happiness occupies the centremost region of the space. 
The primary environment is in an adjacent, concentric region, with the 
region of the secondary environment being peripheral in the space.
Taken together the 2 by 3 classification by the Type of Care and Referent
105
facets produces a two dimensional structure known as the radex (Guttman,
1954). It is the same structure as demonstrated by Levy and Guttman 
(1975) for the relationship between the areas of life facet and the 
levels of purposes related to personal well-being. The radex structure 
gives a spatial representation of a relationship between a qualitative 
classification and a quantitative classification scheme and is 
illustrated in Diagram 3 of Figure 7.3. The radex structure is 
consistent with the proposal of Attneave (1962) that regional 
interpretations allow both nominal classifications and ordinal 
classifications to be used in the description of cognitive systems.
Figure 7.1 %e Spatial Representation of .the Roles pf Facets Prefacing a Bipuctupe
Diagram 1 
A Polar Facet
Diagram 2 
A Modulating Facet
Diagram 3
The Radex Structure
3 THE LEVELS OF INTERACTION FACET (A)
The third facet Chapter 5 proposes, as a meaningful rule for classifying 
environmental interactions, is the level at which the interaction occurs. 
It concerns the experience of the subjective distance between the 
Referent and the individual and is ordered from more to less distant. 
Chapter 5 provides evidence that the level of interaction distinction is 
relevant to a wide range of experiences, including urban cognition, 
interpersonal distancing and the use of a building.
At the environmental level involved in the use of a building the 
different levels are most readily identified from the activity of the 
individual. Therefore, an inspection of the various activities in the 
ward is used to identify the elements or categories for the Level of 
Interaction facet.
Research in the ward context emphasises the interaction between people. 
It is with respect to this referent that the distinctions between levels 
of interactions are most apparent. Therefore, activities related to the 
social referent are used to establish the levels into which the facet can
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kbe divided.
The range of activities involving the interactions between people 
includes communication between staff members, direct care and treatment 
of patients, access to patients, patient privacy, noise disturbance, 
observation of patients, patients recreational activities and 
conversations between nurses and patients.
Chapter 6 proposes that social contacts can be ordered from more to less 
distant. The facet is expected to be simply ordered, with the elements 
showing an increase in the levels of interactions. The clearest example 
of how the elements may be ordered is provided by the policy decisions 
behind the Nuffield ward plan (1955). The major emphasis of the policies 
was to facilitate the direct care and treatment of the patient. The team 
were aware that the partitioned wards would not provide the level of 
patient surveillance afforded by the open wards previously built. 
However they felt that this was justified by the fact that the greater 
compactness achieved in the plan would facilitate easy access to the 
patient.
The Nuffield decision suggests a distinction can be made between the more 
remote level of interaction implied by visually pbgeoiBg another person 
and the level of interaction suggested by 0JSYemen£ kpwapd that person. 
In addition the design team felt that a layout which provided easy access 
to patients would lead to more dir§c£ Spntacfe with the patient. Support 
for the assumption is provided by Trites et al.'s (1970) finding that 
reduced travel time results in nurses spending more time at the bedside 
of the patient. Direct care and contact between nurse and patient 
suggests a third level of interaction can be distinguished which is 
subjectively closer to the individual than access. In addition a fourth 
level can be proposed. This occurs when the level of involvement exceeds 
the preferred level of the individual. Examples are a lack of privacy 
and also disturbances caused by the noise of other people. As indicated 
in Chapter 2, one purpose of partitioning the bedrooms in the Nuffield 
plan was to reduce the incidence of this level of interaction.
The four levels of the experience of interaction with other people 
discernable from the Nuffield work are: Observation of (A^ ), Access to 
(A2), Direct Contact with (Ag) and Privacy and Lack of Disturbance from 
(Ai|) other people, with the sequence illustrating an increment in the 
amount of interaction involved. Each level will be discussed in terms of 
the activities which can be assigned to it.
3*1 Observation a
The Observation element is proposed as the most remote level of 
interaction that occurs within a ward. While being distant, both Sears
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and Auld (1976) and Cartwright (1964) indicate the importance of the 
activity to the patients’ well-being. Sears and Auld demonstrate that 
the ease with which visual contact can be maintained between patients and 
nurses contributes most to the patients’ overall assessment of the ward 
design. The Referent of this level of interaction is Other People (B-j).
The questionnaire by Sears and Auld (1976) also includes items about the 
ability of patients to see the nursing station. According to the 
criterion used to distinguish between the People (B^ ) and Location (B2) 
referents, behavioural units containing reference to the nursing station 
are to be classified as Locations. Therefore Observation (A.j) is 
applicable to Locations. There is no evidence to suggest that this level 
will describe the experience of any of the Environmental Services (Bg) as 
described in the literature.
3.2 Asegps itgl
The Nuffield plan was designed to improve the Access level of 
interaction, both in terms of access to patients and access to ancillary 
facilities, through the placement of the ancillary facilities in the 
centre of the ward. The major concern of the Bott study (1970) is also 
with Access, emphasising where the Indirect Care facilities should be 
placed in order to facilitate Direct Care activities. The importance 
given this activity is reflected in the number of studies designed to 
provide recommendations to improve access both through design and nurse 
procedures (Trites et al., 1970; Thompson, 1959; Lippert, 1971; Nuffield, 
1955 and Bott 1970). The evidence suggests the Access level is relevant 
to both People and Locations, but no rationale can be put forward to 
propose the experience of Environmental Services can be described as 
belonging to this level.
3.3 footest wite
In identifying the levels of interaction from the Nuffield research 
’Contact with’ is characterised by the direct treatment of the patients 
at the bedside (B<|).
The Direct Contact level of interaction is also relevant to behavioural 
units containing Locations. The Nuffield research of 1955 concentrated 
on the frequency of actual use of ancillary facilities by the nurses. 
Direct Use can be equated with Direct Contact with other people as both 
imply close contact with the referent and both are removed from public 
view (the treatment at the bedside by curtains and the use of locations 
by being separate rooms).
Direct Use can also be used to classify some of the issues relating to 
the lighting in the ward (Bg). The lighting at the bedside for patients’ 
use (Raphael, 1969) and for the treatment of patients (Nuffield, 1955)
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and also the lighting at the nursing station for clerical work (Nuffield,
1955) can all be classified as an aspect of Direct Use.
3.4 Disturbances
Disturbances caused by other people (B-j), either by lack of privacy from 
others or excessive noise, is used to identify the closest level of 
interaction within the ward. The level is also relevant to the Location 
referent (B2) in that privacy within the sanitary facilities is an issue 
raised by patients (Raphael, 1969). In addition the Nuffield research 
(1955) identified the need to provide single bedrooms away from the main 
area of beds in order to isolate patients who are causing disturbances. 
Three Environmental Services (B3) are also sources of disturbance to the 
patients in Raphael's study; they are heating, ventilation and the 
lighting at night.
3.5 Hypgthgs.es Generated from 1das Levels In.ten9Q.tiQn Easefc
Four levels of interaction with Other People can be identified from the
Nuffield work. Hypothesis 1 is:
The range of potential contacts between patients and nurses are defined by the four elements. In facet terms all interactions with other people can be classified by this facet.
The four proposed levels can also be applied to the Location referent;
with greatest support being provided for the 'Access to’ (A2), 'Use of’
(A^ ), and 'Prevention of Disturbances within' (A^ ) elements with respect
to Locations.
In ordering the experience of the environmental systems, evidence
suggests that lighting can be classified both as a source of
'Disturbance' (A^ ) and also as a facility to be 'Directly Used' (A3).
The other environmental systems suggested by Raphael's research (heating
and ventilation) are mentioned in terms of complaints from the patients.
Therefore they are classified as belonging to the element concerned with
Disturbances (A^ ). The one major issue which can not be assigned to any
one category with confidence is the social atmosphere of the ward.
Patients sitting and chatting is a more open activity than receiving
treatment behind curtains, a 'Contact with' (A3) activity. However it is
also more intimate than moving from the ancillary room to the bed area
'Access to' (A2). With this limitation Hypothesis 2 is:
nurses will distinguish between evaluative statements in terms of the levels of interaction implied by the specified activities. In facet terms the Level of Interaction will partition the SSA space into four regions. Each region will contain items which refer to behavioural units occurring at one level of interaction.
It is proposed that environmental experiences, as represented by the 
behavioural units, can be graded in terms of the level of interaction
they indicate. Hypothesis 3 is:
Nurses will construe the observation of patients as being more similar to access to patients than to the direct contact with the patient. The least similar levels of interactions are observation and the prevention of disturbances. In facet terms the hypothesis is that this facet is simply ordered. The four regions will order across the SSA space from Observation, Access, Contact/Use to Prevention of Disturbances.
As stated previously, an ordered facet can play either an axial role or a 
modulating role in the total structure of environmental experience. The 
condition for a facet playing an axial role is that its order is 
aarslsfepd to another facet (Guttman, 1977b). It is proposed that the 
Levels of Interaction facet plays such a role.
The axial role of the Levels of Interaction facet is most clearly
illustrated by the sanitary facilities. By their very label they can be
identified as Locations (B2) and further defined as Direct Care (C-j)
because they are a patient facility. However the complaints associated
with these facilities (Raphael, 1969) such as lack of availability,
convenience, cleanliness and privacy, suggest that the patients'
interactions with these facilities incorporate a range of experiences
such as Access to (A2), Use of (A^ ) and a Lack of Privacy within (A^ ).
Consequently the specific activity must be known to classify these
facilities by the Levels of Interaction facet. Hypothesis 4 is:
Nurses will order the evaluative items according to the Levels of Interaction facet independently of the Referent or Type of Care referred to. In facet terms this facet will play an axial role in structuring the empirical distribution of responses.
4 THE CYLINDREX MODEL OF WARD EVALUATION
The final objective of Chapter 7 is to propose the total structure which 
will empirically demonstrate the validity of the model of ward 
evaluation. The total structure is determined by the relationships that 
exist between the three facets as defined by the role each facet is to 
play.
The purpose of specifying the total structure is to make the hypotheses 
generated from the definitional system as transparent as possible 
(Guttman, 1977). Without knowing the shape of regions and their expected 
location in the space produced by a facet, it would be difficult to test 
whether, indeed, the predictions are correct. The substantive content, 
taken from the ward literature, is used to predict the roles which the 
facets appear to play in the total structure. Together the three facets 
of the general model and their elements, as defined in terms of the ward 
context, provide the model. It is a model to describe the nurses' 
evaluations of wards in terms of their experience of interacting with
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the setting in providing nursing care. The ward evaluation model can be 
stated by the following Mapping Sentence:
‘ A nurse(n) evaluates the ward on which she works by stating the extent to which it facilitates:
Facet A 
fc§y§i§ et latatata
Facet B 
£§£§rta
! A.| Observation of j ! B-j People i
| A2 Access to ! ! B2 Locations !
! An Contact with/Use of ! I Bn Environmental!
D Services
[ An Prevention of j. H Disturbances from
as these referents relate to
Facet C
Ixm Qt S sn s
C<j Direct
C2 Indirect !
Patient Care by
stating whether it
tags 
Helps a great deal 
TO
Makes it very difficult !
to provide this care.
The role or relationship between the facets is expressed by the verbal 
connectives between the facets in the Mapping Sentence. The prepositions 
which connect the Levels of Interaction facet with the Referent of that 
interaction have been retained within the elements of the Levels of 
Interaction facet to facilitate meaning, for example observation g£ and 
access They imply the axial role of this facet in that they do not 
suggest that the Levels of Interaction facet further defines the 
Referent, but rather simply state the Referent is the object of the 
various levels of interaction.
The connectives between the Referent facet and the Type of Care imply 
that the Care facet further defines the Referent, that is it modulates a 
polar facet.
The structure predicted from a three faceted definition, with each facet 
playing a different role, is the cylindrex. The polar facet (Referent) 
and the modulating facet (Type of Care) form a radex. The axial facet
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(Levels of Interaction) partitions the space such that the radex is 
sliced into a number of radices (equal to the number of elements of the 
axial facet). This structure requires three dimensions to illustrate it 
in the space. Figure 7.2 illustrates the proposed cylindrex structure of 
nurses evalutions of their wards.
Figure 7.2 A Pqagrapiatlc, Representation p£ £h£ Model of Ward Evaluations
The cylindrex structure is not unique to the ward evaluation model. Levy 
(1979) demonstrates that political involvement can be described by a 
cylindrex structure and Shapira and Zvulun (1979) use the same structure 
to describe soliders1 evaluations of their officers.
5 SUMMARY OF THE MODEL APPLIED TO THE WARD CONTEXT
Chapter 4 defines a model as a description of a phenomenon obtained by 
identifying the relationships between the components of the phenomenon. 
It is achieved through a process of categorisating the components in 
terms of their similarities and differences as defined by concepts or 
rules.
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A reason for using the facet approach in the research is that it 
facilitates a description of environmental evaluation which retains the 
emergent quality of the phenomenon. Each evaluation item is predicted to 
be based upon one behavioural unit which incorporates both an attribute 
of the setting and a specific purposive activity of the individual. One 
objective of Chapter 7 is to identify the behavioural units which will 
be, potentially, relevant to the nurses1 experience of providing care in 
the ward setting. The behavioural units are obtained from previous 
literature in the ward context.
The retention of the emergent quality of evaluations is accomplished 
through a system of multiple classification. Each behavioural unit is 
classified into categories or elements according to the rules or facets 
specified in Chapter 5.
A second objective of the chapter is to identify the elements of each 
facet as they relate to the ward/nursing care system. The assignment of 
the behavioural units to the elements provides predictions about the 
relative similiarities between the units. For example, by applying the 
principal of contiguity it can be proposed that the evaluations of use of 
the dayroom and the sanitary facilities will be more highly related to 
each other, in that they share the same elements of all three facets 
(A^ E^ C-j), than the relationship between either of them and, for example, 
the lighting for clerical work (A3B3C2). In this way the category 
membership of each behavioural unit can be used to predict its relative 
relationship with all other behavioural units in the domain.
The third objective is the prediction of the role played by each facet 
in structuring the total domain. The three different roles that are 
proposed (axial, polar and modulating) lead to the prediction that the 
model of ward evaluation will be represented by a cylindrex structure of 
the empirical distribution of the observations.
Chapter 9 describes how the classification derived from previous 
literature is used to classify given items of the ward evaluation 
questionnaire and also the initial testing of the proposed model. 
However, as argued in Chapter 4, the model is to be based upon the 
nurses’ actual experience of environmental interaction. Therefore it is 
necessary to obtain the range and content of this experience from the 
nurses actually. working on adult acute hospital wards. Chapter 8 
describes the stages in the development of the evaluation questionnaire 
needed to ensure it is a clear reflection of this actual experience.
113
Chapter. &
THE DEVELOPMENT OF THE RESEARCH INSTRUMENT
Chapter 7 presents the proposed cylindrical model of ward evaluation as 
represented by the mapping sentence. The model includes the 
specification of the elements of each facet and the hypothesised role 
played by each of the facets. The proposals are derived from the types 
of behavioural units identifiable from previous research in the ward 
context. These behavioural units are not the observations. The 
instrument to be developed is a questionnaire, the behaviour to be 
observed is the responses generated by the questions and instructions of 
that questionnaire.
Chapter 8 describes the development of the questionnaire to be used to 
obtain the nurses’ evaluations of the wards. The development involves a 
series of stages, each stage is a further refinement of the instrument. 
Section 1 presents the research requirements of the instrument. The 
following sections describe how the requirements are met. Stage 1 is the 
identification of the activities involved in nursing care. Stage 2 
establishes the boundaries for the population, the content, and the 
responses to be used. Stage 3 identifies a method for removing 
ambiguities in the measures. Stage 4 is the development and testing of 
questions based upon behavioural units. Stage 5 is the construction of 
an instrument which is a concise coverage of the research domain, with 
questions sufficiently precise to be classified according to the model of 
ward evaluation.
1 RESEARCH REQUIREMENTS
The purpose of the instrument is to measure the nurses’ evaluations of 
the wards on which they work. The assessments are to be used to test the 
validity of the proposed model and to provide a means for comparing the 
different ward designs in terms of their ability to facilitate nursing 
care. The requirements of the instrument are that it is consistent with 
the research objectives (Section 1.1) and it meets the requirements of 
instrument construction (Section 1.2). A description of the instrument 
is provided in Section 1.3.
1.1 Jjesftacfih .Objectives
The two research objectives specifically related to the development of 
the instrument are that it is based upon the conceptualisations of the 
nurses actually working on adult acute hospital wards and that it 
provides quantifiable information.
A strong criticism which may be levelled against the way facet theory is 
frequently used is that a pre-conceived framework is imposed on people’s 
experience without adequately exploring the content and structure of
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people's own conceptual systems. Forgas (1979) makes a similar point in 
his plea for research approaches which do not arbitrarily partition 
naturally occurring phenomena. Merely by abiding by the facet 
requirements of logically independent facets and mutually exclusive 
elements does not guarantee that the naturally occurring boundaries of a 
phenomenon are being used. For example Levy (1978a) proposes a model of 
nurses' evaluation of wards which meets the above requirements, but 
excludes the majority of 'behavioural unit' experiences in order to 
achieve this.
Chapter 7 presents behavioural units which are potentially appropriate as 
the basis of nurses' evaluations. However they are based upon thef
conceptualisations of patients (e.g. Raphael, 1969), designers (Nuffield, 
1955) researchers (the classification of observed activities, e.g. 
Nuffield, 1953) as well as the conceptualisations of nurses. The present 
work focuses on the conceptualisations of nurses. The sources of the 
information for the content of the experience must be the nurses 
themselves. Consequently, for the development of the instrument the 
appropriate behavioural units are identified before they are classified 
by the facets.
The second objective is that the instrument provides quantifiable 
information. 'Hypotheses must be tested with respect to standards that 
are external to the measurement process per se' (Nunnally and Wilson, 
1976). Quantification of the measurements, according to these authors 
provides:
- objectivity; theories are testable to the extent that there are 
unambigous procedures for documenting events;
- the utilisation of mathematical analyses; many hypotheses can not be 
tested without mathematical aids;
- finer comparisons than personal judgements give.
The instrument for measuring nurses' evaluations of their wards is the 
operational definition of the model. The results are to be used to test 
the validity of the model and to allow comparisons to be made across a 
large sample of ward types. These research objectives' require that the 
responses be stated in quantifiable terms. The instrument most suited to 
the research objectives is the self-completion questionnaire.
1.2 Requirements of Research Instruments
The two basic requirements of a research instrument are that it is:
- reliable (i.e. that the measurements it generates will give the same values in repeated independent measurements).
- valid (this concerns the goodness of the correspondence or mapping between the concepts ana the operational definitions of those concepts, Runkel and McGrath, 1972).
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The literature on questionnaire development points to several concerns 
which may influence the degree to which the two requirements are met. 
The concerns are:
1. that the instrument is developed to suit the particular aims of 
the study (Hoinville et aLf 1978).
In Chapter 3 it is suggested that much of the evaluation research 
’borrows1 instruments from other work. This, according to Weiss
(1975), raises problems with the validity of such use. It is 
proposed that an evaluation is only meaningful and valid if it is 
based on the purposes the individual associates with that 
setting. The aim of the current questionniare is to measure 
nurses’ evaluations of wards in terms of the achievement of 
nursing care.
2. that the instrument uses the language of the respondents (Runkel 
and McGrath, 1972; Hoinville et al., 1978; Anastasi, 1968; 
Oppenheim, 1966).
Nursing is a profession and as such has its own phraseology for 
describing nursing care and parts of the ward. To reduce the 
possibility of misinterpretation the evaluations should be stated 
in the language used by the nurses.
3. that it is restricted to memorable events (Hoinville et al., 
1978).
Chapter 7 presents a range of behavioural units that occur within 
the ward, not all of which are necessarily meaningful to the 
nurses. The instrument is to contain only those specified by the 
.nurses.
4. that the questions are stated at the level of understanding of 
the respondents (Hoinville et al., 1978). The Nuffield Job 
Analysis (1953) demonstrates that there are a range of possible 
levels for describing activities involved in nursing care. A 
requirement of the instrument is that it presents the activities, 
and the parts of the ward, at the level at which the nurses 
associate them together.
5. that the questions are precise and unambiguous (Runkel and 
McGrath, 1972; Anastasi, 1968; Hoinville et al., 1978; Oppenheim, 
1966).
Chapter 5 presents the possible sources of variations between 
different evaluative statements. The questionnaire is to be 
completed by a large number of nurses. To ensure that each 
question has the same meaning for all the respondents the sources 
of variation must be identified.
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6. that the instrument is a conoise statement of the research domain
Runkel and McGrath (1972) suggest one of the greatest threats to 
reliability is instrument decay;that is, the respondents lose 
interest and consequently give less thoughtful responses to the 
later questions.
7. that the instrument will not incorporate a constant error of 
response sets bv the ordering of the questions (Runkel and 
McGrath, 1972).
This can be best checked by comparing two different versions of 
the instrument, each using a different ordering sequence.
The above concerns are taken into consideration in the construction of 
the research instrument.
1.3 Tbs instrument.
The instrument used in the main survey is a self-completion questionnaire 
(Appendix 1, Section 1.2). It is designed to be suitable for use in a 
postal survey. The procedure for the administration of the survey is 
given in Appendix 1, Section 1.4. The questionnaire is presented as a 
booklet containing instructions for completion, demographic questions and 
the evaluative questions. The respondents are identified by the hospital 
and ward in which they work, their professional grade, the shift they 
work and the type of patient being cared for.
Each of the evaluative questions contain one behavioural unit (an 
attribute of a location together with a specific activity). The range of 
possible responses is specified by a 7-point scale ranging from 'helps a 
great deal1 to 'makes it very difficult' to provide care. Each question 
requires that the respondent evaluate the attribute in terms of the 
extent to which it facilitates the given activity. The questionnaire is 
formulated to allow direct punching of the responses on to the computer.
1.4 Stannary of the Requirements of the Research Instrument
The requirements of the instrument are that it is based upon the 
conceptualisations of the nurses, it will produce quantifiable 
information and that it meets the requirements of a concise and precise 
measuring instrument. The construction of the instrument involves an 
iterative procedure of interviews, questionnaire completion and
interviews around the questionnaire. Table 8.1 presents the stages of/
data collection in the process.
There are six stages in the development of the questionnaire; Chapter 8 
describes five of the stages. Each stage represents a further refinement 
and specification of the instrument to be used as the operational 
definition of the model of evaluation. Stage 1 is the gathering of 
information from nurses through the use of interviews.
Table 8.1 Stages of Data Collection
DEVELOPMENT
Interviews Pilot 1 Pilot 2 Pilot 3 MainSurvey
Nunber of 
Hospitals
2 5 5 23
Number of 
Wards
10 (ib-old) 
(!H-new)
28 (20-old) 
( 8-new)
42 (17-old) 
(25-new)
144
(all new)
Number of 
Nurses
30 121 276 473
$09 VvUvw 'ft'e.uA 
\ WCU’-'OS '
1921
+ 25 open- 
ended 
question­
naires
+ 23 inter­
views
+ 47 inter­
views
2 STAGE 1 OF THE INSTRUMENT DEVELOPMENT
The starting point of development is to obtain accounts, from nurses 
actually working on hospital wards, of their experiences.
Objectives: to identify the activities nurses associate with the physical 
characteristics of hospital wards (Step 1) and to compare this range of 
activities with those obtained from previous research (Step 2).
2.1 Step. 1l Jhe. i42nt.i£iQ.at.ipn s L  Acfciyifcigg-
Data Collection Procedure: Taped interviews with groups of nurses are
used. The initial interviews included 30 nurses and were conducted in 
hospital seminar rooms, using four different interviewers.
Glaser and Strauss (1967), Chandler (1954), Weiss (1975) and Hoinville et 
al. (1978) all recommend interviews as the initial source of information 
to be included in a questionnaire. The functions which can be served by 
interviews, that are relevant to the instrument development, are that 
they provide the general framework and the language of the respondents 
and indicate the level at which events are construed by the respondents.
Group interviews are recommended by Weiss (1975) when the information 
sought is consensus of opinions and not about personal details of the 
individual. Hoinville et al.(1978) suggest that group interviews are 
particularily informative because of the interactive discussions that 
insue, usually quite independently of prompting by the interviewer. 
Chandler (1954) recommends not mixing different professionalVgroups in
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interviews as his work indicates the more senior staff dominate the 
discussion while the junior staff are less prepared to present their 
opinions. Consequently^ the qualified and unqualified nurses were 
interviewed separately.
The interviewers were directed to encourage the nurses to talk freely
between themselves. The interviews were taped in order to prevent
interrupting the conversation to take down information. No attempt was
made, at this, pointy to have the nurses specify all the components of a
behavioural unit; it being the range of experience that was sought, not
the details. The interviewers asked questions to promote conversation
and focus the discussion on activities related to the physical
environment. The same protocol was used by all four interviewers. The
questions posed are as follows:
-What is it about a ward design that makes a ward work well?
-How would you compare the different ward designs on which you have worked?
-How do the various areas in the ward relate to its functioning?
-What is the difference between a good ward design and a bad ward design?
The interviews lasted about one hour. Five group interviews were 
conducted, encompassing a total of 30 nurses.
Analysis: Content analysis of the transcripts is used to organise the 
information. Each interviewer analysed her own interviews. Each mention 
of an activity was recorded, and when possible, the part of the ward 
associated with it.
Results: The content analysis of the transcripts identifies 77 specific 
goals and activities specified as part of nursing care in acute wards. 
The activities are grouped into 12 general categories listed in Table 
8.2. (A detailed list of the 77 activities is provided in Appendix 1, 
Section 1.1, 3rd page).
Table 8.2 Major Activity Groups specified in the Group Interviews with Nurses
Nurse Patient
1. General nursing efficiency 1. Environmental disturbances
2. Direct treatment of the patient 2. Environmental comfort
3. Communication 3. Activities of ambulent patients
4. Movement/access 4. General comfort
5. Storage of supplies and equipment 5. Patient privacy
6. Staff privacy
7. Staff comfort
Discussion: No difficulty was encountered in generating discussions about 
ward design in terms of the provision of nursing care. In general nurses
have strong opinions about the appropriateness of various designs.
One of the issues identified from the literature review of Chapter 7 is 
whether or not patient well being, including their activities and goals, 
can be considered a part of the nurses’ experience of the ward. As can 
be seen from Table 8.2 a substantial portion of the comments are 
concerned with aspects of patient well-being. Both the extent and detail 
of the patient-directed comments suggest that nurses have sufficient 
knowledge of the patients’ experience to include it as a part of the 
definition of nursing care. This is not to assume that the nurses’ 
interpretation is precisely the same as the experience of the patients 
but that it is sufficiently important to the nurses to include it as a 
part of the domain.
2.2 Step £  comparison with Ereyifflre Research
The content analysis identifies 77 unique ward activities that nurses 
associate with the physical environment. The range is compared with 
those obtained from two previous pieces of research with similar 
objectives.
Comparison with Sears and Auld’s (1976) Ward Evaluation Questionnaire 
Sears and Auld’s instrument is based on interviews with nurses, patients, 
doctors and visitors. The comparison of that questionnaire with the 
comments of the current interviews indicates that the only aspects of 
their questionnaire not identified by the present work are those which do 
not relate to specific activities (such as the height of the ceiling, the 
number of beds and the size of the windows). There are nine such 
questions. Table 8.3 contains the twelve general categories with the 
number of specific activities grouped under each heading for the current 
study and that of Sears and Auld. In all categories^  except ’Disturbances 
to Patients’, the number of specific activities identified exceeds that 
of Sears and Auld.
Table 8.3 General Categories of Activities j^CurX&afc W_q£k JUd Se.ars. and Auld’s U97bJ General Ward Questionnaire
For Nurses <CurrentWork Sears & Auld For Patients Current Work Sears & Auld
Gen. nursing efficiency 7 4 Disturbances 7 7
Direct care & treatment 11 2 Environmentalcomfort 5 2
Communication 8 3 Activities for ambulent patient 7 5
Movement/Access 7 3 General comfort 7 4
Storage 6 2 Privacy 5 4
Private discus­sions 4 0
Comfort 3 0
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Comparison y/ jt.h the iM Xiold Job Analysis _(_1_953): An Observational Study 
The Nuffield Job Analysis sought to obtain the full range of observable 
nursing activities. As previously stated, it does not cover observation, 
with the exception of single bedrooms which require nurses to enter in 
order to observe patients. In addition it includes no activities of the 
patients. The nursing activities are classified as Basic Nursing, 
Technical Nursing, Administration and Domestic. The content of the 
interviews in the present work is compared with each of these general 
categories.
Domestic: None of the eight categories of domestic tasks are
identified in the current work. A possible reason is that nurses no 
longer have responsibility for this range of activities.
Basic Nursing: This classification in the Nuffield Job Analysis 
includes nineteen different categories of activities, with each being 
further sub-divided into highly specific tasks. The Nuffield 
classification is a far more detailed breakdown than that obtained in 
the current work. However if the Nuffield breakdown is considered at a 
more general level, (such as 'treatment and care at the bedside', which 
covered nineteen specific tasks) then only five of the detailed 
activities were not identified by the nurses in the present study. The 
activities are sister's rounds, giving baths, distributing food, 
cleaning screens and preparing and giving hot water bottles.
Technical Nursing: Of the twenty-five specific tasks concerned with 
technical nursing identified by Nuffield^eight did not emerge in the 
present interviews. These are: attending to medical students,
charting, weighing patients, attending out-patients in the ward and 
four activities concerned with checking medicines and drugs. 
Administration: As compared to the Nuffield study, this is the least
well represented 'nursing' category in the present work; eight of the 
nineteen activities, being excluded. They are: four activities 
concerned with writing, reading and listening to case histories and 
reports, checking ward stores, accompanying medical rounds, private 
study and waiting time. However the current work does identify 
requests for interview rooms and offices which may accommodate these 
activities.
Discussion of Step 2 The comparison with Sears and Auld's questionnaire 
indicates that the interviews cover all the activities identified in that 
research. The comparison with the Nuffield Job Analysis indicates that 
most of the general groups of activities have been covered, although not 
at the same level of detail.
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2.3 Conclusions fleam .feflm Stage 1 of the Instrument Development
The objective of Stage 1 is to identify the range of ward activities 
associated with the physical setting by the ward nurses. Group interviews 
have been used for this purpose. 77 unique activities are identified, 
including both nurse and patient activities.
The frequency with which nurses include patient activities and well-being 
suggests that these issues can not be excluded from the nurses 
conceptualisations of their design-related experience.
The comparison of the range of activities with those of previous work 
provides confidence that a comprehensive coverage is achieved. The major 
difference between the verbally reported activities and those of the 
Nuffield observational study centres on the level of specificity. 
Hoinville et al. (1981) recommend that the level to be used in a 
questionnaire should be that identifiable from the initial interviews. 
In additionjthe level of specificity obtained is very similar to that of 
Sears and Auld’s questionnaire. Therefore it is not considered necessary 
to obtain more detailed descriptions of the ward activities.
The interviews are also used to provide the phraseology for the ward 
evaluation questionnaire. A 51 item questionnaire was constructed using 
verbatim comments from the interviews.
3 STAGE 2: THE SPECIFICATION OF THE BOUNDARIES OF THE RESEARCH DOMAIN
Chapter 6 describes a Mapping Sentence as a summary statement of the 
hypothesised correspondence between a definitional system and an aspect 
of the empirical distribution of the observations. A precise statement 
of the correspondence includes the specification of the boundaries of 
three domains: the population domain (Step 1), the content domain (Step 
2) and the response domain (Step 3). The second stage of development is 
the identification of these three domains.
3.1 gkeja X SpsQifi.qatiQn a£ Alas Population &£ jfaanses. £or. which SyjlfciQonaine will M  appr.QPXia.ts
The intention is to develop an instrument that is applicable to all
nurses working on adult acute hospital wards.
Objective of Step 1: to establish whether the range of activities 
obtained from the interviews is applicable to all professional grades of 
ward nurses, nurses working on both day and night shifts and nurses 
working in medical, surgical and orthopaedic wards. (Children’s wards 
and intensive care units are excluded, as the type of nursing in these 
wards is very specialised.)
Data Collection Procedure: The sources of information are the initial 
group interviews (discussed in Stage 1) and open-ended questionnaires 
distributed to 25 nurse tutors to compare the issues deemed important for 
each of the three patient types. Five questions were asked in the
What are the characteristics of a good ward design?
What are the characteristics of a bad ward design?
What are the special requirements of a ward design for:
-orthopaedic patients?-medical patients?-surgical patients?
The nurses were asked to write as many comments as possible.
Analysis: The activities and issues specified by each group were
identified from the interviews and questionnaires. A content comparison
of the activities was made between:
-Qualified nurses (sister, staff nurse. State Registered Nurses (SRN's), and State Enrolled nurses (SEN’s) and unqualified nurses (student SRN’s, pupil SEN's and Auxcillary nurses).
-Day shift and night shift nurses.
-Issues of importance for the care of medical, surgical and orthopaedic patients.
Results: Distinctions can be identified for the three broad
classifications of nurses presented above. The major differences between
qualified and unqualified nurses are that the unqualified nurses
emphasise the potential disturbances of ward operations to patients,
while the qualified nurses specify more activities associated with the
administration of the ward and give more specific activities associated
with the ward design.
The differences for the Shifts are that the night shift refer to a more 
restricted range of activities and place greater emphasis on the call 
system and the potential disturbance to patients at night.
The open ended questionnaires indicate that the actual categories of 
activities for each speciality are essentially the same, differences 
being only a matter of emphasis.
Conclusions of Step 1: The Specification of the Population Domain 
The conclusion drawn from the comparison of the issues raised by the 
different groups of nurses is that a standard questionnaire can be used 
for all groups, but that the validity of combining the responses of the 
different nurse types needs to be tested. The hypothesis is that the 
proposed definitional system will be applicable to all ward nurses. 
Confirmation of the hypothesis is provided by comparative analyses 
presented in Appendix 4.
3.2 step 2l The. Specification srfL .the. Boundary. jb£ .ftmtgnfc -Domain
A part of the- theoretical specification is that the activities be 
restricted to those which the nurses consider relevant to the physical 
environment. This restriction is imposed by the protocol used in the 
interviews. The protocol questions emphasised the ward design in order
questionnaire, they are:
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A further limitation on the range of goals and activities imposed by the 
requirements of the research topic is that they take place within the 
ward or with respect to the ward (e.g. the location of the ward with 
respect to access to other facilities within the hospital).
Ob jective of Step 2: To identify the range of activities, locations and 
issues associated with the ward unit.
Data Collection Procedure: Responses to the 1st pilot questionnaire 
provide the information. The questionnaire was completed by 120 nurses 
working in 10 wards, 4 wards from a new hospital and 6 wards from an old 
hospital.
Analysis: The range of locations and activities appropriate to the 
physical entity ’the ward unit’ is determined by the inspection of the 
pattern of correlations between the questionnaire items. The inspection 
includes the identification of the items which have low correlations with 
other items, and also a smallest space analysis (SSA) of the responses to 
illustrate the relationships amongst all the items.
Results: Correlation coefficients were calculated between the 51 items
of the 120 completed questionnaires. Only twenty of the fifty-one 
questions have a correlation coefficient of 0.50 or higher with other 
questions. Nineteen of the remaining bear little or no relationship to 
other questions.
Fifteen of the questions with low correlations contain a common theme of 
reference to outside influences, or to locations peripheral to the ward. 
Peripheral locations include the rest of the hospital, other departments, 
staff’s own facilities, waiting areas for relatives and sanitary 
facilities. Outside influences include lighting, lighting at night, 
sunlight, noise, heating, view and telephones.
Added to this list are the two questions concerned with ventilation, 
which, while having a correlation coefficient between them of .59, have 
very low correlations with other questions.
Questions concerned with unauthorised persons, either in the ward or 
having access to either medical supplies or special equipment, are also 
virtually unrelated to each other or to any other questions. The 
inspection suggests that the questionnaire covers too ifide a range of 
items not directly concerned with the ward itself.
This is confirmed by a two-dimensional smallest space analysis carried 
out on the data (Figure 8.1). The analysis gives a spatial 
representation of the relationships amongst all the variables. It 
converts the rank order of the correlations into spatial distances. The 
more closely related are two variables the nearer they are in the space-.
that the discussions were concerned with design-related experiences.
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The questions concerned with activities and locations within the ward 
form a relatively tight, undifferentiated region of the space while the 
questions identified as relating to activities, influences or locations 
outside the ward are dispersed throughout the rest of the space. 
Conclusions pf .Step. Zl Specification of Content Domain While it is 
accepted that the ward represents just a part of a total system, (i.e. 
the hospital), this research is concerned solely with the design of the 
ward unit. Therefore the boundary for the inclusion of items is 
redefined to encompass only those issues which are of importance to 
nursing activities within the ward. Consequently the items concerned 
with the impact of the environmental systems such as lighting and heating 
are retained, as are questions concerned with use of the telephone. 
Questions relating to other parts of the hospital such as departments and 
waiting areas are excluded. The revisions are intended to place greater 
emphasis on the activities of the nurses and patients within the ward 
unit.
Figure .8._1 Two dimensional S M  of the Responses to the 1 st Pilot ■Questionnaire
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3.3 Step 3j. Specifiqation p f j&s Response domain
The third type of boundary to be specified in the construction of a 
questionnaire is the range of possible outcomes to be recorded. As 
stated in Chapter 6, all the items of a given domain must have a common 
range. In other words the possible responses must not only be ordered 
but must be ordered in the same sense. The existence of a common range 
can not be determined empirically. As stated by Brown (1980):
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’Common range is a specification, not a hypothesis; i.e. one cannot measure if two items have a common range a priori nor empirically measure it via a statistical analysis, it is a substantive or theoretical problem.’
Chapter 4 specifies the common range of the items to be included in the
questionnaire. In that chapter, evaluation is defined as a statement of
the extent to which an attribute of a setting facilitates the achievement
of a purpose. The common range is the degree to which the environment
plays this facilitative role.
The Number of Scale Units The literature on questionnaire development 
and analysis does not specify the most appropriate number of scale units 
to be used. For example Martin et al. (1974) compare the results of 
principal components analysis on the same data using different scale 
units (ranging from 2 to 9 intervals) and find no appreciable differences 
in structure. However one of the advantages of quantification is that it 
allows a finer detail for comparison. It is an objective of the present 
work to compare different ward designs on the evaluations they receive, 
and a range of response categories is necessary to facilitate the 
comparisons.
Therefore the strategy of Oppenheim (1966) is adopted. He proposes that 
the response categories must help the respondent in his decision. Verbal 
descriptions can be found to label a 7-point scale which distinguishes 
between each category. Therefore a 7-point scale is used, the labels 
range from ’helps a great deal’ to ’makes it very difficult’.
The Format of the Reponses Hoinville et al. (1978) recommend that the 
format of the responses be in the style of Osgoods semantic differential 
scale (Osgood et al., 1957) as it is easy for the respondents to use and 
allows a compact questionnaire design. It is a diagrammatic format, with 
the intervals indicated spatially from left to right.
This format is used in the main survey. The intervals are labelled at 
the top of each page and the intervals for each item are given a number 
to allow direct computer recording from the questionnaires.
3.4 Summary of Stage 2: The Specification of the Research Domain 
The objectives of the 2nd Stage in the instrument development are to 
identify the boundaries of the research domain. This includes the 
population, the content, and the response domains. The comparison of the 
content of the interviews and open-ended questionnaires indicates that a 
standard instrument can be used for all groups of ward nurses. Therefore 
the population is defined as all nurses working on adult acute hospital 
wards.
The analysis of the responses to the 1st pilot indicates that many of the 
items included are not part of the range of activities directly related
to ’the ward unit’ as a physical entity. Therefore the range is 
restricted, according to the interpretation of the SSA, to ward 
activities.
The response domain is specified as a 7-point scale ranging from ’helps a 
great deal’ to ’makes it very difficult1 to provide care. Having 
established the boundaries of the research domain, the next stage of 
development is the identification of ambiguous items. Stage 3 describes 
the process.
4 STAGE 3: THE IDENTIFICATION OF AMBIGUITIES IN THE QUESTIONS
One of the major requirements of a standard instrument, to be used by a 
large number of people, is clarity. Ambiguous questions are the most 
frequently mentioned threat to instrument reliability (see introduction 
to this chapter). Interviews are essential to define the boundaries of 
the research and to ensure that the content is expressed in a language 
which is familiar to the respondent. However comments expressed in this 
context, whilst being meaningful to each respondent, are not necessarily 
sufficiently complete to carry the same meaning for all the respondents. 
Objectives: To identify ambiguous items in the 1st pilot questionnaire 
(Step 1) and propose a method for clarifying the meaning of the items 
(Step 2).
4.1 Step 1; Anfeiguities In the Questionnaire
Data Collection Procedures: The 120 completed questionnaires from the 1st 
pilot and group interviews with 23 nurses who completed the 1st pilot 
questionnaire are used. The groups of nurses were asked to describe what 
each question meant to them.
Analysis: Ambiguities are identified by the inspection of the 
correlations between the 51 items. The content analysis of the 
interviews are used to explain the sources of the ambiguities.
Results: The Correlation between the Items Four groups of highly related 
questions (using the criterion of a correlation of 0.5 or higher) are 
identifiable. They are: use of space, observation and access to 
patients, movement and access to facilities, and patient independence and 
ward appearance. The groupings suggest that the classification by the 12 
general categories, developed in the specification of the research 
domain, is not the most appropriate system for classifying ward 
activities. For example, the correlations show no distinction is made 
between the observation of patients and access to patients, while 
’access’ to patients and ’access’ to facilities are quite different. In 
addition, the correlations appear to suggest inappropriate group 
memberships^ such as bedside care of patients being highly correlated with 
storage of supplies and equipment.
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Results: The Content Analysis js£ -the Interviews The analysis of the 
replies identifies seven questions which are considered to be 
inappropriate in that the nurses do not carry out the activities or the 
activity happens too rarely to justify its inclusion in the 
questionnaire. Twenty-two of the questions have alternative explanations 
for their meaning and, therefore, are considered too general. The 
remaining twenty-two questions all have a common meaning to the nurses 
interviewed and are considered appropriate as activities against which to 
evaluate ward design.
Conclusions from Step 1 The conclusion drawn from the interviews is that 
the questions included in the first pilot are too general. For example 
the grouping together of Storage and Bedside Care is a result of the use 
of the term ’space’, without reference to where in the ward and/or for 
what purpose. The ambiguities result from the fact that each item does 
not incorporate all the components of one behavioural unit.
4.2 Step Zl  Has. Method used losafcs. ihe .Ambiguities la sash .Question 
One of the uses of facet theory, as pointed out by Runkel and McGrath 
(1972), is in the construction of questionnaire items. In order to 
identify the ambiguities in the questions a faceted way of thinking is 
applied to each question.
Method Each of the 51 questions from the first pilot are examined to 
identify the elements which make up the questions. From the examination 
it is possible to group the elements into sets or facets*. Four such 
facets are identified. They are:
Location - e.g. the whole ward, the bedspace, the nursing station 
Attribute of the location - e.g. layout, position, lighting 
People - e.g. nurse or patient 
Goals/activities - e.g. privacy or observation
Examination of the questions reveals that only 20 of the 51 questions 
refer to a (location), 26 contain an (attribute), 33 make specific 
reference to a (goal/activity) and 14 specify the (people) being 
considered.
Discussion: The exclusion of any one of the above facets requires the
respondents to supply their own element for a specific question, and
#’Facet’ as used in this context does not imply its technical definition 
of "a Cartesian set’’, in that these facets are not conceptually distinct. 
That is, not all activities occur in all parts of the ward nor do 
patients and nurses carry out the same activities. Therefore they are 
not the theoretical facets proposed by the model. Rather they are simply 
being used to produce clear and unambiguous questions.
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therefore, results in a range of alternative interpretations as to the 
meaning of the question. In order to correct this source of ambiguity, 
each question in the second pilot questionnaire contains the same format
How well does an (attribute) of a (location) help 
(people) to carry out their (goals/activities).
That is, each item is an evaluative question based on one behavioural 
unit.
4.3 Summary of Stage 3: The Identification of Ambiguities in the "Questions
The correlations between the items of the 1st pilot questionnaire suggest 
ambiguities in the items. The ambiguities are identified from interviews 
with nurses about the meaning of each of the questionnaire items. To 
remove the ambiguities a standard format for each item is proposed. 
Stage 4 describes the construction of the 2nd pilot using this format.
5 STAGE 4: THE CONSTRUCTION OF CLEAR QUESTIONNAIRE ITEMS
Ob iectives: To develop a set of questionnaire items based on the 
behavioural units (Step 1) and to test the clarity of the items (Step 2).
5.1 Step 1l Tbs Construction g£ Items
Sources of Information: All the elements of each of the four facets, as 
identified from all the interviews and open-ended questionnaires, provide 
the basic source of information. They include 20 Attributes, 28 
Locations, 8 types of People and 77 different Goals and Activities. (A 
complete list is provided in Appendix 1, Sectionl.1).
Method: The Restriction of the Content Domain The range of experiences 
obtained from the interviews, even when restricted to those most 
relevant to the physical entity of the ward, is extensive. A test of the 
utility of the faceted method of item construction, for this range of 
experience, cannot be accommodated within one instrument. In addition, the 
comments on the 1st pilot indicate that many of the previous questions 
need to be expanded into several questions. For example, questions need 
to distinguish between patients activities at the bedside and in the 
whole ward. Another example is the necessity to differentiate between 
patients gaining the attention of the staff via the patient/nurse call 
system and through visual contact. To accommodate the increased 
permutations without increasing the size of the questionnaire beyond 
practicable limits the items included do not completely cover the content 
domain as defined in Stage 2.
The range of elements is restricted in the following manner:
Attributes: Fixtures such as furniture or curtains are excluded as they are not architectural features. 8 attributes are retained.
Locations: These are restricted to the whole ward, the nursing
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station and the bedside. They are the three major places referred to in the interviews.
People: No distinction between types of patients is made.
Goals/Activities: 47 of the 77 activities are included. Criteria for exclusion are that the activity relates to Locations that have also be excluded (8), they are redundant (18) or that they are not applicable for all the nurses (4).
Method: The Construction of the Items 144 questions were generated from
the restricted range of elements. Each of the questions contains an
element from each of the four facets. The major categories of items are:
-Environmental attributes of the ward and the bedspace
-The position of the nursing station for access and observation
-The layout of the bedspace for treatment, general patient comfort and patient privacy
-The layout of the ward for observation, movement, storage, patient recreation and private discussions for staff
Discussion: The objective is to construct unambiguous items. The
proposal is that the inclusion of an element of each of the four facets
will accommodate the meaningful qualitative differences between the
evaluative items.
5.2 Step 2 Testing the Format of the Items
Objective: To determine whether the four-faceted format produces items 
with a common meaning to all respondents.
Source of Information: The information is obtained from the interviews 
with 47 nurses who completed the 2nd pilot questionnaire. In the 
interviews each item was described in terms of what it meant to the 
nurses. The comments were recorded by the interviewer.
Analysis: All comments for each item are compared.
Results Ambiguities were identified by the nurses. However the 
ambiguities are not caused by the lack of information. There are two 
sources; inappropriate combinations of elements (described in Stage 5) 
and the level at which the activities are stated. 22 questions were 
criticised for the generality of the activities.
5.3 CQnsInsion s£ Stage 4;.
The objectives of Stage 4 are to identify and correct ambiguities in the 
items caused by insufficient information. A four-faceted format is 
applied to each item. The comments obtained about the items from nurses 
who completed the questionnaire provide the criteria for assessing the 
success of the format. The comments indicate that the inclusion of an 
element from each facet provides sufficient information to make 
meaningful distinctions between items. Therefore the structure is 
retained in the following versions of the questionnaire. However, 
ambiguities still exist as a result of inappropriate combinations of 
elements and the level at which some of the activities are stated. The
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correction of these problems is described in Stage 5.
6 STAGE 5: REFINEMENT OF THE DOMAIN
The concern of Stage 5 is to produce an instrument which is both 
appropriate and concise. This requires that the items be meaningful, 
but not redundant.
Ob jectives: To identify items with inappropriate combinations of elements 
(Step 1), to meaningfully reduce the items to be used (Step 2) and to 
construct an instrument which is sufficiently precise to be classified by 
the model of ward evaluation (Step 3).
6.1 Step It. The IdsnU flfiaUon -Of Inappropriate ELsmenfc Combinations
The original interviews do not provide sufficient information to ensure 
that, when the facet design is applied to the items, the combinations 
will always be valid. Therefore an examination of their validity is 
required.
Source of Information: The interviews with 47 nurses who completed the 
2nd pilot questionnaire also provide the source of information for this 
objective.
Method: The nurses were asked to state whether the activity given in each 
item is associated with the correct attribute and location.
Results: The interviews identified 27 combinations which were considered 
by the nurses to be inappropriate.
Nine concern the general use of the term ’layout of the ward’ when 
referring to quite specific aspects of care. Examples are clerical work, 
elimination of cross infection, treatment of patients and the storage of 
supplies and equipment.
Five items have inappropriate uses of the term ’layout of the bedspaee’. 
For example observation and access to patients is related to the layout 
of the ward and the position of the nursing station, not to the layout of 
the bedspaee.
The remaining items are considered by the nurses to be inappropriate 
because they refer to the comfort of the nurses} for example,thermal 
comfort.
Discussion: The concern about the generality of the activities (Stage 2)
is not caused by the level at which they are stated, rather it is caused
by the activities being combined with an over-generalised description of
the physical setting. The most important comments taken from the
interviews for the modification of the instrument are:
-the activities should be more clearly linked with the particular part of the ward in which they occur.
-that certain aspects of the ward have been over-represented (such as the layout of the ward and bedspaee).
-that many of the questions can be corrected by changing one element (for example access to patients is from the staff base while
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observation of the patients is with respect to the entire ward layout).
6.2 -Step jU. Jtedwtton ,o£ ihe jfaambfiE pX Items ai&igyfc redyging Xhst Range of xne Content
The construction of items using the four-faceted format (Stage 3) 
necessitated restricting the range specified as appropriate for the 
evaluation of ward design in Stage 2. To incorporate those behavioural 
units back into the questionnaire, a meaningful reduction of the 144 
items is required.
Source of Information: The 276 completed 2nd pilot questionnaires are
the source of information.
Analysis: A factor analysis with varimax rotation on the responses to
the 99 non-redundant questions is used to reduce the number of items.
Results: The analysis identifies items which, while appearing to measure
different aspects of the ward’s functioning, are not differentiated by
the nurses. In addition it helps to clarify the meaning of some of the
questions. Results, from the analysis* which have been incorporated into
the 3rd questionnaire are:
-Access to and storage of supplies and equipment loaded on the same factor.
-Heating and ventilation questions are not differentiated.
-Appearance is interpreted as social atmosphere (loaded with items such as patients sitting and chatting).
-Private discussions for staff do not load on the same factor as private discussions for patients.
-Storage and access to sterile supplies is a separate factor from other aspects of storage (the interviews indicate this takes place in the treatment room).
-The disturbance of patients from the lighting at night is distinguished from lighting for nursing activities.
Discussion: The analysis.provides the basis for reducing the number of
items without restricting the range of the content domain. This makes it
possible to include behavioural units previously excluded. These
refinements are incorporated into the 3rd version of the instrument.
6.3 Step 3Ll Xh& .CgnsfcraQMpn x>X ihe 3rd PXlofc Qysg-Upjmaire.
Objective: To produce an instrument based upon the conceptualisations of 
the nurses. The requirements of the instrument are that it is concise 
and contains precise and appropriate items for the evaluation of the 
physical environment of modern acute hospital wards.
Sources of Information: Results from the factor analysis of the 2nd
pilot, the 47 interviews conducted around the 2nd pilot and the original 
interviews are used.
Method: Criteria for the Inclusion of Items 52 new or revised items are 
included. They are items:
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-which link an activity with the particular location within which it occurs (e.g. treatment room, utility rooms, dayspace, single bedrooms and storage areas).
-which give greater details about the type of storage.
-on the use of the telephone.
-on the lighting at night to accommodate the full range of comments from the original interviews.
-which combine activities that the factor analysis indicates are construed as the same.
95 items from the 2nd pilot are excluded because they:
-are duplications or are redundant (according to the factor analysis), 
-are too general or refer to activities that rarely occur.
-have inappropriate combinations of elements.
35 items from the 2nd pilot are retained in their original form as the 
interviews around the 2nd pilot indicate they are appropriate and 
unambiguous.
Results: The 3rd Pilot Questionnaire The instrument includes questions 
to specify the hospital and ward on which the respondent works and 
precoded categories for professional grade, shift and type of patient.
The instrument contains 87 evaluative items. The items are grouped under 
the particular activity to which they refer. The responses are specified 
as a 7-point scale of the extent to which the setting facilitates the 
activities. The questionnaire is designed to be self-completing and 
directly coded into the computer.
6.4 Summary of Stage 5: The Refinement of the Domain
Stage 5 provides a description of the methods used to identify ambiguous 
items, caused by inappropriate element combinations. Redundant items are 
also identified using a factor analysis of the nurses’ responses to the 
second pilot questionnaire. Based on the above analyses the 3rd pilot 
questionnaire is developed.
7 SUMMARY OF CHAPTER 8: THE DEVELOPMENT OF THE RESEARCH INSTRUMENT
The development of the instrument involves six stages. This chapter 
describes five of the stages, with each stage representing a further 
refinement of the questionnaire. Stage 1 is the initial gathering of 
information about nursing care in the ward through the use of interviews. 
Stage 2 defines the boundaries of the research domain. Stage 3 is 
focused on the problem of ambiguous items and Stage 4 is the testing of 
the facet format for the construction of unambiguous items. Stage 5 is 
the further refinement of the questions to ensure their appropriateness. 
This stage also includes the construction of an instrument which is a 
concise statement of the content domain as defined in Stage 2.
The advantages of the questionnaire method of gathering information are
that the information obtained is quantifiable and it allows a large 
number of respondents to be incorporated into a study. However, its 
disadvantage, according to Runkel and McGrath (1972), lies with the time 
and effort involved in its construction. The problem is illustrated by 
the number of stages in the construction of the current ward evaluation 
instrument.
The stages are necessitated by the requirements of the instrument that 
are described in Section 1. A primary requirement, from the point of 
view of the research objectives, is that the instrument is based upon the 
conceptualisations of the nurses. This requires that the model, as 
defined in facet terms, be applied to the content of the conceptual 
systems, not as the basis for generating the content.
Additional requirements are what Hoinville et al. (1978) describe as the 
characteristics of a ’good instrument’. These characteristics are the 
seven requirements presented in Section 1.2. The original interviews are 
used to provide the content, language and level of understanding to be 
contained in the questionnaire. However the information from the 
interviews is not sufficiently complete to translate directly into 
unambiguous items. The inclusion of Stages 3 and 4 are for the sole 
purpose of developing a method of generating, from the interviews, clear 
unambiguous questions (pilot questionnaire 2). The 3rd version of the 
instrument is the first to both contain the total content domain and also 
use the facet format for the construction of items.
The final stage of development is the testing of the questionnaire before 
the main survey is carried out. The necessity for empirically examining 
the instrument also provides the opportunity for the preliminary testing 
of the model of evaluation. Chapter 9 describes the testing of the 
instrument and model.
Chapter a
THE REFINEMENT OF THE INSTRUMENT AND THE MODEL OF WARD EVALUATION
Chapter 8 describes the initial stages of the instrument development. It 
documents the steps involved in defining the range of experience to be 
covered, the clarification of the content within this range and the 
further refinement necessary to make a clear and concise instrument for 
the evaluation of wards. Chapter 9 presents the initial test of the 
model of ward evaluation, the final test of the clarity and 
appropriateness of the items and the construction of the instrument to be 
used in the main survey.
Section 1 presents the classification of the 3rd pilot questionnaire 
items according to the model of Chapter 7. Section 2 describes the 
analysis and form of interpretation to be used. The demonstration of the 
cylindrical structure of the empirical distribution of the items is given 
in Section 3. Section 4 identifies and describes the modifications 
required in the light of the empirical evidence and Section 5 describes 
the construction of the instrument which is used in the main survey.
1 THE CLASSIFICATION OF ITEMS ACCORDING TO THE MODEL OF WARD EVALUATION
The description of the development of the research instrument in Chapter 
8 emphasises the requirement that the questionnaire be based upon the 
experience of the nurses. The questionnaire has been developed 
independently of the proposed model of evaluation to ensure this. The 
behavioural units in the instrument include only those specified by the 
nurses.
One objective of the present stage in instrument development is the 
initial test of the correspondence between the proposed model of 
evaluation and the empirical observations obtained from the use of the 
instrument. This requires that each of the 87 items be classified 
according to the three proposed facets as are described in Chapter 5 and 
are applied to the ward context in Chapter 7. Section 1 describes the 
classification.
1-1 The Ranee of the Content Domain
Chapter 7 describes the behavioural units that are identifiable from 
previous research in the ward context. All the proposed behavioural 
units are identifiable from the interviews and are present in the 3rd 
questionnaire. Additional items, taken from the interviews, but not 
referred to in previous work are:
-the supervision of staff-a place for private consultations between staff members-the use of the telephones-the patient/nurse call system-the provision of sanitary facilities for staff-the storage of patient’s personal belongings
They are also included in the questionnaire. Together the items of the 
questionnaire form the content domain to be classified.
1.2 The Classification bv each Facet
Each item is classified by each of the three facets.
Levels of Interaction-Facet A: Table 9.1 is a summary of the items
together with the specification of the elements to which the items are
assigned. Only tentative classifications by the facet are made for
several items. The issues covered by these items are:
-The Social Atmosphere: Chapter 7 suggests no clear distinction can be rjiad^ for these items. They are tentatively classified as ’Access’
-Use of the Telephone: It is classified as ’Use/Contact’ (Ag).
-Storage of Patients’ Belongings: It is assigned to the’Use/Contact' element (Ag).
-Contact between Patients and Nurses via the Call System: It is classified as 'Access’ (A2).
Table 9.1 Classification bv the Levels of Interaction Facet
Observation (A-j) Access to (A2) Contact with/Use of (Ag)
observing patients access to people treatment of patients
Table 9.1 con’t Classification bv the Level of Interaction Facet 
Disturbance (A^ )
patient privacy 
private discussions for staff 
privacy in the sanitary facilities 
noise disturbance
disturbance from lighting at night
disturbance from the heating and ventilation systems
The Referent-Facet B: Table 9.2 is a summary of the classification of
the items according to the Referent to which they refer. Tentative 
classifications only can be given to the items which refer to fixtures in 
the ward as they do not indicate where in the ward the activities related 
to these fixtures occur. These items include:
-The patient/nurse call system 
-Use of the telephone 
-Storage of patients’ belongings
supervising staff 
patients seeing staff access to ancillary facilities
access to patient facilities patient storageuse of patient facilities
use of ancillary rooms
lighting for treatment
lighting for patients
lighting for clerical work
All three are tentatively classified as referring to Other People (B^ )
Table 9.2 Classification bv the Referent Facet
Other People (B-j) Locations (B2) 
observing from 
staff base
Environmental Services (Bg)
heating/ventilation
access to:-patient facilities -ancillary facilities
use of:-patient facilities -ancillary facilities
rivacy in sanitary acilities
lighting in ward 
lighting at bedside 
lighting at night
observing 
reaching
talking to patients 
treating 
privacy
noise disturbance 
private discussions 
supervising staff 
coordinating staff
The Type of Care-Facet C: Table 9.3 is the classification of the items
according to whether they refer to Direct or Indirect care. Both the 
storage of patients’ belongings and the call system questions are 
classified as a part of Direct care (C^ ), while the use of the telephone 
by the nurses is considered to be an Indirect care activity (C2).
Table 9.3 Classification bv the Type of Care
Indirect Care (C2)
supervising staff 
coordinating staff 
social atmosphere for staff 
private discussions between staff 
access to ancillary facilities 
use of ancillary facilities 
lighting for clerical work 
thermal comfort for staff
Direct Care (C.|)
observing 
reaching
talking to patients 
treating
private discussions with patients 
patients talking to each other 
recreational activities ■ 
access to dayroom 
access to sanitary facilities 
use of dayroom 
use of sanitary facilities 
patient privacy 
thermal comfort 
disturbance-lighting at night 
lighting for treatment
The Three-Wav Classification of the Questionnaire Items 
Table 9.4 provides a summary of the model to be tested against the 
empirical analysis. Table 9.5 provides the structuple membership for 
each of the 87 items, together with the numbers representing the items in 
the analysis.
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No questions exist for six of the twenty-four potential structuples. 
Four are logically predicted. Chapter 7 provides no evidence to suggest 
that items referring to the Environmental Services (Bg) may also belong 
to either the levels 'Observation1 (A-j) or 'Access' (A2). Rather they 
appear to be relevant to 'Use' (Ag), for example lighting for clerical 
work, and as sources of disturbances to the patients (A^ ). In addition 
no behavioural units are identified from the interviews for the 
structuples A-jB2C2 (supervision of staff from the staff base) and A^B2C2 
(preventing disturbances to staff in locations).
The 3-way classification is the model of ward evaluation to be tested by 
the regional interpretation of smallest space analysis (SSA).
Table 9.4 Theoretical Classification of Pilot Three
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Table 9.5 Classification of the 87 Items in Pilot Three
Ai
OBSERVATION
A2
ACCESS TO
31 iER
 
PE
OP
LE
 
Cx 
DI
RE
CT
Observation of and access 
to patients in the ward 
(1,2,5) 
Observation of patients 
in the multibedrooms 
(57)
Patients chatting (25) 
Patients chatting with 
nurses (20)
Companionship (21) 
Recreational Activites (22] 
Atmosphere for patients 
(27,28)
Nurses responding to 
call system (72,73)
BO
! B L>
sHQ!3H
CMp
Supervision of 
trainee staff (7)
Students observing 
treatment (8)
Movement of supplies 
(3,15)
Co-ordinating staff 
activities (4,6)
Pleasant atmosphere to 
work in (19)
Access to telephone (68)
B2 IO
NS
 
C1 
DI
RE
CT Observation of and access 
to patients from the 
nursing station (53,55) 
Patients seeing N.S.(54,5 
Observation Single Bedroo:
Access to Dayroom (47)
Access to Sanitary 
Facilities (49) 
’Access to Treatment 
1 Room (9,52)
H H rfj O
O S 1-3 H Q!3H
CMo
t . . __________ ^
Access to storage
facilities (10-14) 
Access to Dirty Utility 
and clean utility rms. 
. .... . (_4_8_, 51)
B3
SE
RV
IC
ES
 
C1 
DI
RE
CT
EN
VI
RO
NM
EN
TA
L 
C2 
IN
DI
RE
CT
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Table 9.5 (cont'd) Classification of the 87 items in Pilot Three
A.
USE OF/CONTACT WITH
A
LACK OF DISTURBANCES
a
CMow
CM
r-fm ph w. tu Eh O
EhCJ
HQ
Storage of patients' 
belongings (23,36)
Treatment at the Bedside 
(28,29,30,31)
Patients' use of the 
call system (35,71)
Patient privacy 
Private discussions 
with patients
Noise Disturbance 
(18,26,32,33,34)
EHo
8HQ53
CNO
Use of the telephone (70)
Private discussions 
for staff (16,17)
Private use of telephone 
(69)
w
cBCQ H
S'Uol-q
o
sHQ
r"o
-n-
Use of sanitary fac. (62)
Use of Dayroom (63)
Use of Treatment Rm 
 _____-____(64-66)
Personal activities 
in the sanitary fac.
Privacy in the sanitary 
fac. (50,62)
u
aHQ53H
CNU
Storage fac. (37-46)
Use of-Dirty Utility(59) 
-Clean Utility(60) 
-Pantry (61) 
-Office (64)
w
w
o EHH U
£ S3
w Hcn Q
m rH
3 U
Lighting for treatment 
(79)
Lighting for patient 
comfort (81)
Disturbance from lighting 
at night for treatment 
(83,86,87)
Heating and Ventilation 
for patient comfort 
(74,75)
EH EH13 U
0
J3 «HO QPH !3H H
|g CNW U
Lighting in ward for 
clerical work and 
finding supplies (77,78) 
Lighting for 
working efficiently (80)
Disturbance from lighting 
at night for clerical 
work and findinf supplies 
(82,84,85)
Heating and Ventilation 
for nurses comfort (76)
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2 THE ANALYSIS AND INTERPRETATION TO BE USED
Section 1 describes the model as applied to the questionnaire items of 
pilot 3. The questionnaire, classified in this manner, is the 
operational definition of the model. The observations are the responses 
of nurses to the questionnaire. Smallest space analysis (SSA) is the 
analysis used to represent the empirical relationships between the items 
(Section 2.1). A regional interpretation of the empirical distribution 
is used to test the validity of the proposed model (Section 2.2).
2.1 Smallest Space Analysis
The analysis used to test the proposed relationships is smallest space 
analysis for symmetrical matrices (SSA-1). It is one of the non-metric 
multi-dimensional scaling techniques from the Guttman-Lingoes series 
(Lingoes, 1973). SSA provides a geometrical representation of the 
relationships amongst all the observations included in the analysis; that 
is, it represents a matrix of correlations in a spatial array. Any 
matrix of real numbers can be analysed by SSA provided that the values 
make sense as measures of similarity or dissimilarity.
The observations, in this instance questionnaire items, are points in the 
space, arranged such that the rank order of magnitude of the correlations 
is inversely related to the rank order of the distances between the 
points in the space. Thus, the more highly correlated are any two 
variables, the closer they will be together in the space.
A stress measure, the coefficient of alienation, describes the goodness 
of fit between the rank orders of the correlation matrix and the spatial 
distances. It provides an indication of the number of dimensions to be 
used to express the relationships. A perfect fit would have a 
coefficient of alienation (COA) of .00. Shapira and Zvulun (1979) 
propose .15 as an acceptable level of fit. Bloombaum (1970) suggests 
that the number of dimensions to use should be that nearest .15 when the 
next higher dimensionality does not provide an appreciable increase in 
the goodness of fit. However, Runkel and McGrath (1972) and Guttman 
(1979) emphasis parsimony. They suggest the lowest dimensionality in 
which the data can be interpreted should be used. In the present work 
the SSA is interpreted in terms of facet theory. The proposed model 
predicts a three-dimensional structure. Consequently a 3-D solution is 
used.
The analysis is based upon product moment correlations and uses a semi­
strong monotonicity extension as it can not be assumed that the same 
range of response will be utilised for all questions.
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Chapter 6 describes the regional interpretation of the distribution of 
observations in a SSA space according to the facet theory principles. A 
summary of that discussion is as follows:
In the interpretation, facets are the rules for partitioning the space
and the elements are the regions into which the space is partitioned.
Lingoes (1977) states:
'partitions must yield a contiguous subspace i.e. a region having a continuous boundary of whatever shape which does not intersect a boundary of another region for any given partitioning1.
Facet theory is expressed in terms of regional hypotheses. Shapira and
Zvulun (1979) distinguish between first and second order regional
hypotheses. First order hypotheses are concerned with whether or not an
element can be retrieved from the space. They predict that all the
observations specified as belonging to an element will occupy the same
region of the space and that, while the region shares boundaries with
other element regions, it is discreet from them. The second order
1 hypotheses are concerned with the relationship amongst the element
regions. These hypotheses are based upon the principle of contiguity;
the elements of a facet predicted to be most similar will share a common
boundary.
There are two basic types of partitioning which can be predicted in 
relation to a facet’s elements; the simplex and the circumplex. As 
discussed in Chapter 6, the relationship between elements of a facet 
predict the role the facet will play in the overall structure of the 
domain. (Detailed discussion of the basic partitionings and roles to be 
played by facets is provided in Appendix 3, together with examples from 
the literature of these structures). The model proposed in Chapter 7 
predicts that the relationship amongst the elements of each facet and the 
role to be played by each of the three facets will produce a cylindrical 
structure to the nurses evaluations of hospital wards.
Section 3 presents the test of the model using SSA and regional 
interpretations.
3 THE CORRESPONDENCE BETWEEN THE MODEL AND THE EMPIRICAL STRUCTURE OF 
THE OBSERVATIONS
The observations used to test the model are the responses to the 87 
itemmed questionnaire by 309 nurses. The sample covers 25 modern wards. 
The three-dimensional SSA of the responses produces a coefficient of 
alienation of .20. While the fit does not meet the criterion of .15 set 
by Shapira and Zvulun (1979), the model can still be retrieved.
The model hypothesises that the three proposed facets will form a three
2 .2  The R egional In te rp re ta t io n  o f  th e  Space
142
dimensional cylindrical structure. Within the model the Level of 
Interaction facet will play an axial role ordering the four radices. The 
radices will be formed by the Type of Care facet modulating the Referent 
facet. The Referent is predicted to be a polar facet in that the 
elements are qualitatively different.
3-1 The Levels of Interaction Facet
Figure 9.1 is the distribution of the 87 questionnaire items on 
projections 1 & 2 of the 3-dimensional SSA-1. The numbers correspond to 
the item numbers given in Table 9.5. (The analysis was carried out prior 
to reprogramming; the rectangular solution is replaced by a square plot 
in the final test of the model presented in Chapter 10).
Figure 9.2 is the same plot partitioned into regions according to the 
Levels of Interaction facet. While 20 items do not appear in the region 
they are assigned (the circled numbers), the four element regions are 
identifiable. They are ordered as predicted from Observation (A-]), 
Access (A2), Contact/Use (Ag) to Preventing Disturbances (A^ ).
The axial role of facet A is more clearly illustrated in Figure 9.3. 
This is the same plot with the items also classified according to the 
Referent facet (B). The figure presents the 3-D cylindrical structure 
formed by the axial facet ordering the four radices as represented by 
facet B. The overlap of the element regions caused by the particular 
angle of the projection accommodates 6 of the 20 misplaced items into 
their correct regions.
Figure 9.1 Distribution of the 87 Items from Pilot 3. on Projection 1 X 2
of the 3=D SSA
Coefficient of Alieriation=.20
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Figure 9.2 Erp.jection 1 1 2  Partitioned by Facet Aj_ Levels
Interaction
2
I
Figure 9.3 Projection 1 & 2 Partitioned by Facets A and Bl Levels 
Interaction and Referent
Al A2 2 A3
3.2 The Referent Facet
Figure 9.4 is the distribution of the questionnaire items on projection 2 
& 3. Figure 9.5 is the same plot with the three elements of the Referent 
facet (B) indicated. It supports the prediction that the three elements: 
People (B«|), Locations (B2) and Environmental Services (Bg) are 
qualitatively different and therefore equally related to each other, 
forming a polar facet.
Figure 9.4 Distribution of 3rd Pilot items on Pro jection 2 1 1  of the 
D SSA
3
2
Figure 9.5 Projection 2 13. Partitioned by Facet B: Referent
3
2
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3.3 Type of Care Facet
The model predictes that the Referents of the interaction (the elements 
of facet B) can be further distinguished from each other by whether they 
indicate Direct (C^ or Indirect (C2) care of the patient. The 
hypothesis is that the items referring to Direct care will form a 
circular region around the origin of facet B (the point where all three 
elements meet), with the C2 items of Indirect care forming an adjacent 
region further from the origin.
Figure 9.6 is the 2 & 3 projection partitioned by facets B and C. The 
figure suggests there is some support for the Type of Care distinction 
for Locations (B2) and Environmental Services (Bg), with the majority of 
items concerned with Direct care (C.]) near the centre and Indirect care 
(C2) items lying near the periphery. However the figure also suggests 
that nurses make no distinction between Direct and Indirect care when it 
involves interaction with other people (B«|).
Figure 9.6 Pro jection 2 1 1  Partitioned bv Facets B and C: Referent and 
Type of Care
3
2
The precise area of no distinction between Direct and Indirect care, for 
(B-j) activities, can be more clearly specified by reference to Figures 
9.7 to 9.10. Each of these figures are of the same 2 & 3 projection.
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However each figure contains items for only one of the four facet A 
elements depicted. The least distinction occurs for the items classified 
as A2 ’Access’ (Figure 9.8). This suggests that nurses do not 
distinguish between the social environment for patients and the social 
environment for staff.
Figure 9.7 Projection 2 1 1  Partitioned bv facets B and C for 
Observation items (A^ )
3
Figure 9.8 Pro jection 2 & 2. Partitioned bv facets B and C for Access 
items (A2)
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Figure 9.9 Projection 2 1 1  Partitioned bv facets B and C for
Contact/Use items (Ag)
3
Figure 9.10 Projection 2 1 1  Partitioned by facets B and C for Lack of 
Disturbance items (A^ )
3
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3*4 The Structure of Ward Evaluations
All three facets play the role predicted by the model of ward evaluation. 
The Type of Care facet modulates the Referent facet. This produces the 
radex structure as represented in Figure 9.6. The Levels of Interaction 
facet orders the responses to the items to produce four distinct radices 
(Figure 9.3). Taken together; the axial role of the Levels of 
Interaction, the polar role of the Referent and the modulating role of 
the Type of Care facet produce the cylindrex structure. This structure 
provides the empirical support for the interpretation of ward evaluation 
developed in Chapters 4 and 5 and summarised in the Mapping Sentence of 
Chapter 7.
While the general structure is supported, the empirical evidence also 
indicates that modifications with respect to specific items are required. 
Section 4 describes the types of modifications indicated by the analysis.
4 MODIFICATIONS TO THE CLASSIFICATION AND TO THE ITEMS
The analysis and interpretation of the 3rd pilot is part of the 
development both of the model and of the instrument. This is possible 
because of the approach used by facet theory to establish the 
relationships between the items. Canter et al. (1980) state:
’The predictions of relationships between observations are not derived independently of other aspects of the research problem, rather they are a result of the definitional system applied to the entire domain under investigation.’
It is the ability of the structure to describe the total domain that is 
of prime importance, not the relationship between individual 
observations. This is reflected in the regional interpretation of the 
analysis. The prediction of where a point (representing an observation) 
will lie in the space is derived from the elements of each of the facets 
to which it is assigned. McGrath (1967) describes this as one of the 
advantages of the facet approach to research design and analysis. It 
provides a method ’for systematically assessing, hence modifying, our 
input logic on the basis of empirical evidence’ (McGrath, 1967). Levy
(1976) demonstrates this advantage in a study of ’satisfaction with 
life1. The analysis demonstrates that elements of one of the facets can 
not be retrieved from the space. This information is used as the basis 
for the modifications of her model.
Section 3 demonstrates the general cylindrical structure proposed for 
ward evaluations can be retrieved from the empirical distribution of the 
items. However not all the items appear in the regions predicted by the 
facets. For some items, this demonstrates that the model, derived from 
previous literature, is not consistent with the nurses interpretations
and, therefore, the classifications need modification. For other items 
the misplacement is the result of inappropriately constructed questions 
or questions which have more than one possible interpretation. These 
items require modification to be used in the main survey. The changes 
required are discussed in terms of each of the facets.
4.1 Levels of Interaction: Facet A
14 items do not occur in the predicted element regions of the SSA space. 
Observation A^ : The analysis of the 2nd pilot illustrates that the
nurses consider observing, reaching, and supervising people to all imply 
the same level of interaction, that of A-j Observation (as discussed in 
Chapter 8). The current analysis suggests that co-ordinating activities 
with other staff is also construed as belonging to this level.
Access A2: Chapter 7 raises the issue of the most appropriate
classification for the items concerned with the social atmosphere of the 
ward. The analysis demonstrates that these questions do occur in the 
’Access1 region of the space. This confirms the proposal that the level 
of interaction implied by items about companionship and patients sitting 
and chatting are construed by the nurses as more distant than the direct 
treatment of the patients. The social atmosphere appears to be equated 
with having access to a dayroom, as suggested by Raphael, 1969 (as 
discussed in Chapter 7).
An additional occupant of A2, not predicted by previous research, is the 
evaluations of the experience of the heating and ventilation services. 
(These were originally classified as sources of disturbance (A^ ) in 
accordance with the patients' complaints identified by Raphael, 1969). 
The results of the current analysis suggest that the 'atmosphere' of the 
ward can be described as having three qualitatively different components: 
companionship, access to the dayroom and the heating and ventilation 
services. Some support for the suggestion is provided by the finding of 
Sears and Auld (1976) that both the social and environmental atmosphere 
of the ward are important contributors to the unqualified nurses’ overall 
evaluations of the ward. Therefore heating and ventilation are 
reclassified as relating to A2.
A further item which occurs in the A2 region, although not predicted as 
such, is 'observation of patients in single bedrooms'. This is the 
result of inappropriate element combinations. For the final 
questionnaire the activity is changed to 'access to’ and classified as 
A2. The change is consistent with the Nuffield (1953) conclusion that 
observation of these patients requires entry into the single bedrooms.
Use/Contact A^: The SSA indicates that access to the sanitary facilities
occurs in the Ag ’use of’ region of the space. This may suggest that the 
facility implies greater exclusion and privacy than do the other 
locations specified in the questionnaire. Therefore it appears 
appropriate to specify ’access to’ the sanitary facilities as an Ag level 
of interaction.
The item concerned with ’patients recreational activities in the ward’ 
occurs in Ag rather than A2 as predicted. This is the result of 
inappropriate elements. Recreational activities appear to indicate 
organised activities that occur in the dayroom. Therefore the item is 
replaced by one on the use of the dayroom (Ag) and one about patients 
moving about the ward, an A2 item.
Prevention of Disturbances A^ : Two items occur in A^ which are not
predicted. They are the storage of unused furniture and the storage of 
gas cylinders. The location of the storage of unused furniture in the 
Disturbance category is consistent with the original interviews. Nurses 
express the view that extra furniture in the ward is a problem, and 
frequently results in the furniture being stored in ancillary rooms and 
sanitary facilities. It is therefore reclassified as A^ , an object of 
disturbance to the staff. The question on gas cylinders is removed as 
comments on the questionnaire indicate that they are no longer needed in 
modern wards with piped supplies at the bedside.
Several ambiguous items, in relation to the Levels of Interaction facet, 
are eliminated from the final questionnaire. They include: a private 
place to treat patients, students observing different types of treatment, 
and the settling in of new patients. A group of items for which there is 
no logical explanation for their location in the space are those 
concerned with the layout of the treatment room. They occur in A2 
’access to’ rather than Ag ’use of'. Consequently the original 
classification is retained.
4.2 The Referent: Facet B
Only a tentative classification of the items referring to fixtures was 
made; that of Other People (B<|). However the analysis places the use of 
the patient/nurse call system and the use of the telephone in the 
Environmental Services (Bg) region. A partial explanation for this is 
the inclusion of an item which is not part of the specified domain. It is 
concerned with the layout within the nursing office. This room is shared 
by all wards on a floor and is not a part of any one ward (Nuffield, 
1955). The inclusion of the question results in the creation of a more 
general element for Bgj that of outside influences. The analysis places 
the fixture items closer to the Locations region than to Other People.
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Therefore it is proposed that classifying the items concerned with the 
use of the patient/nurse call system and the use of the telephone as B2 
is more appropriate. Also when used by the nurses only, both of these 
fixtures are located at the staff base. In the final questionnaire the 
items about the telephone are reworded to contain an assessment of the 
position and layout of the staff base for access and use of the 
telephone.
4.3 The Type of Care: Facet C
The only reclassification necessary for the Type of Care facet is the 
social atmosphere for nurses from Indirect care to Direct care as 
discussed in Section 3.3. Figure 9.8 clearly shows that no distinction 
is made between patients and nurses with respect of the atmosphere. This 
suggests that nurses do not consider ’a good social atmosphere1 as 
relevant to themselves.
4.4 Sunrnary of the Modifications
The location of items in regions of the SSA space demonstrates whether 
the correspondence between the predicted classification and the empirical 
distribution is achieved. In addition the location can be used as an aid 
to understanding why the correspondence does not occur for some 
observations. The two sources of error are the original classification 
of the items (the model) and ambiguities or inappropriately constructed 
items. In the light of the above analysis the model will be modified 
before the final test (Chapter 10) and the inappropriate items corrected 
or excluded. Section 5 describes the construction of the questionnaire 
to be used in the main survey.
5 THE CONSTRUCTION OF THE FINAL QUESTIONNAIRE
Chapter 8 describes the characteristics of a good questionnaire suggested 
by the literature on instrument development. The first four requirements 
(that the instrument is suited to the particular research problem, it is 
stated in the language and level of understanding of the respondents and 
is restricted to memorable events) are described in Chapter 8. The three 
remaining requirements are relevant to all stages of the development. 
The alterations to the questionnaire, in response to these requirements, 
are described.
5.1 Requirement 5:that the items are precise and unambiguous
The modifications which respond to this requirement are:
-clearer specification of activities related to the layout within the ancillary facilities.
-The inclusion of items about the layout of the staff base for clerical work and use of the telephone.
-altering elements within items to make them more appropriate, as discussed in Section 4.
-the exclusion of items which can not be made unambiguous (e.g. the settling in of new patients).
5.2 Requirement 6 :that the instrument is a. concise statement of the research domain
Modifications in response to this requirement include both the exclusion 
of items on the basis of the analysis and inclusion of items identified 
in the interviews but absent from previous versions of the instrument. 
The modifications are:
-the exclusion of all questions concerned with the 'access to' the different supplies and equipment.This is necessary to reduce the overall size of the questionnaire.
-the inclusion of questions about the layout of the multi-bedrooms, both for patients and nurses.
-the inclusion of items on the position of single bedrooms for both the segregation of disturbing patients and concerning the feeling of isolation created by the position of these facilities.
-the inclusion of four questions about access to and from the ward and other parts of the hospital.
-the addition of questions concerning the layout of the nursing office (these questions are not included in the analysis of the main questionnaire).
5.3 Requirement 7:that the instrument will not incorporate a constant error of response sets bv the ordering of thtTouestions
The 3rd Pilot instrument groups the questions according to the activity
to which they refer. To ensure that the structure, obtained from the
analysis of these items, is not due to the order in which they are
presented the items in the final instrument are grouped according to the
locations stated in the behavioural units, not the activities.
5.4 The Characteristics of the Final Instrument
The questionnaire consists of instructions for completion, demographic 
questions to identify the ward being evaluated, characteristics of the 
evaluator and 97 evaluative items.
Each evaluative item is based on a given behavioural unit obtained from 
the nurses. The response obtained for each item is a statement of the 
extent to which an attribute of a location within the ward helps to 
facilitate a particular activity involved in the provision of nursing 
care.
The range of possible responses are 7 intervals, ranging from 'helps a 
great deal' to makes it very difficult'. The intervals are numbered for 
direct computer input. The instrument is designed to be self-completing 
and usable for a postal survey. A copy of the questionnaire is provided 
in Appendix 1, Section 1.2.
6 SUMMARY OF CHAPTER 9:THE REFINEMENT OF THE INSTRUMENT AND THE MODEL OF WARD EVALUATION
Chapter 9 describes the final stage of instrument development. The 87 
items of the 3rd Pilot are classified according to the model as described 
in Chapter 7. The test of the correspondence is provided by a smallest 
space analysis of the responses to the questionnaire by 309 nurses. The 
regional interpretation of the analysis demonstrates that the structure 
of nurses’ evaluations is consistent with that proposed by the model of 
ward evaluation; that is, the cylindrical structure.
The SSA analysis is also used to identify items which do not provide the 
predicted correspondence and to explain the reasons for this. The errors 
result from both ambiguous or inappropriate items and also incorrect 
classification. The final instrument is constructed in response to the 
analysis in order to correct the items. Chapter 10 presents the 
reclassification of the items in the light of the empirical evidence and 
describes the final test of the model of ward evaluations.
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.Chap ter JO.
VERIFICATION OF THE MODEL
Chapter 9 presents empirical evidence to support the model of ward 
evaluation as developed from the literature on environmental research 
(Chapter 5) and from the literature on the design and functioning of 
hospital wards (Chapter 7). All three facets of the cylindrex structure 
are retrieved. The empirical demonstration of the model, in Chapter 9, 
is used as an initial test of the model and as the final test of the 
clarity and appropriateness of the questionnaire items. The lack of 
correspondence between the classification and the empirical structure, 
for several questions, requires modifications to both the classification 
and to the actual questions. The questionnaire is revised on the basis 
of that analysis.
Chapter 10 presents the repeated test of the model based upon previous 
research and empirical evidence. The data base includes 1921 nurses 
working on 144 modern wards in 23 hospitals in England. The sample of 
wards provided for the testing of the model is restricted to medical and 
surgical wards. Section 1.4 of Appendix 1 documents the procedure used 
to administer the survey. Appendix 2 provides a description of the 
sample, including the representativeness of the sample of wards and the 
response rate of the nurses. Appendix 4 presents the comparative 
analyses of the different nurse groups. The comparative analyses 
demonstrate, as questioned in Chapter 8, that the nurses are a 
sufficiently homongeneous population to allow their responses to be 
combined to test the model.
Section 1 presents the classification of the items according to the 
revised model. The empirical structure of the responses of the nurses is 
given in Section 2. Section 3 presents the pattern of correlations 
corresponding to the spatial structure. The reliability and validity of 
the instrument is discussed in Section 4.
1 Classification of Jths Items according Xa Jte Model
The questionnaire consists of 97 evaluative items, 93 of which are
included in the analysis. (The four questions concerning the layout of
the nursing office are excluded).
The classification of the items is based upon the model as applied to the 
ward context in Chapter 7 and modified on the basis of the analysis of 
pilot 3 (Chapter 9). The model to be tested is represented by the 
following Mapping Sentence:
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A nurse(n) evaluates the ward on which she works by stating the extent to which it facilitates:
Facet A * Facet B
Levels of Interaction .Refierjenfc
A-j Observation of ! B-) People
A2 Access to ! B2 Locations
Ag Contact with/Use of ! Bg Environmental
Ai| Prevention of ! Services
Disturbances from !
as these referents relate to
Facet C 
Type of Care
C-j Direct 
C2 Indirect Patient Care by
Range
stating whether it
Helps a great deal 
TO
Makes it very difficult
to provide this care.
Table 10.1 provides a summary of the model as modified by the analysis of 
pilot 3. Two structuples are logically excluded CA-j B^C-j and A-jBgC2). No 
evidence is found to suggest that the experience of the Environment 
Services (Bg) occurs at the Observation (A^) level of interaction.
Table 10.2 illustrates the structuples (combination of elements) to which 
each item is assigned, together with the number representing each item in 
the analysis. (Items underlined are reclassified in the light of the 
empirical evidence of Chapter 9. The starred items are new questions). 
The only problem which arises in classifying the new items is with 
respect to the questions about access to and from the ward for the 
Referent (B) and the Type of Care (C) facets. The location element (B^ 
of the Referent facet only deals with specific facilities within the 
ward. Consequently the questions about access to other parts of the 
hospital are tentatively classified as belonging to the (B-j) element, as 
they deal with the ward in more general terms. All the questions are 
classified as Direct Care (C<|) except for the one question which 
specifically refers to nurses only.
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Table 10.1 Summary of the Ward Evaluation Model
A1
OBSERVATION
A2
ACCESS TO
A3
USE/
CONTACT
*4
LACK
OF
DISTURBANCE
B1
OTHER
PEOPLE
C1
DIRECT
observation 
In the ward
atmosphere
access to other parts of hospital
treatment
at bedside
atmosphere in bedrooms
patient
privacy
noise
C2
INDIRECT
supervision 
of staff
movement of supplies
nurses acces to depts.
convenient layout of 
multl-bedrms
3
staff
privacy
B2
LOCATIONS
C1
DIRECT
observation 
! from 
nursing stat
Call system 
access to
patient
facilities
use of
patient
facilities
privacy in
sanitary
facilities
C2
INDIRECT
Position of Staff Base for access 
to telephone
Call system 
access to 
ancillary 
facilities
use of
ancillary
facilities
storage of unused furniture
B3
ENVIRON. 
SERVICES
C1
DIRECT
heating & 
ventilation for patient comfort
lighting
for
treatment
disturbance 
from lighting 
at night
C2
INDRECT
heating & 
ventilation for staff comfort
lighting
for
clerical worJ
disturbance 
from lighting 
at night for 
clerical work
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Table 10.2 Classification 91 Item? In ih£ Main flucm
OBSERVATION
A.
ACCESS TO
W•-304OW04
o; h w « ®- 
Eh O
EhU
HQ
CJ
Observation of and access 
to patients in the ward (1,5)
Observation of patients 
in the multibedrooms (4 3 )
Ensuring safety on the 
Ward (2)
Patients chatting (16,17) 
Ward Atmosphere (14,15 ,19)
*Position of Ward for: 
-people to find it (2 0 ) 
-patients to visit other 
parts of hospital (23) 
-nurses to take patients 
to other depts. (2 1 ) 
Patients Active (18)
EHu
HQ21H
CNu
Supervision of 
trainee staff (6)
,N urses co -or din at in g 
their activites (4)
Movement of supplies (3)
*Position of ward for 
nurses' access to 
dining facilities (2 2 )
wgCN O  CQ H
STUoA
EhO
§HQ
U
TTO
§HQ21H
Observation of and access 
to patients from the 
nursing station (43,46) 
.Patients seeing N.S. (47) 
Patients gaining attention 
  LAA1__________
Access to Dayroom (76,77) 
Position Single Bedrms 
(68*69)
Access to Treatment (53) 
Pat, use call system(32.8C
Position of Staff Base 
for access to
telephone (45)
CN
Nurse-use call system (8L£2) 
-use telephone (52)
Access-parts of ward (7) 
Access to Dirty Utility 
(57,560clean utility rms (59) Pantrv. _______
CO0)
w
w Eh0 U
H M
> K
05 H
W O
w
pH
L>
Heating & Ventilation 
for
Patient Comfort 
(83,84)
EH Eh
2; U
§ S2: H0 Q
05 25H
>
H
25 CNW U
Heating & Ventilation 
for
Staff Comfort 
(85)
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Table 10.2 contd. £lasai£iaa£ifiP of. .the 23. Items In the Main Survey
A 3
USE OF/CONTACT WITH
A 4
LACK OF DISTURBANCES
B1 ER 
PE
OP
LE
 
C
1 
DI
RE
CT
Storage of patients1 
belongings (1 2 ,33)
Treatment at the Bedside 
(24,25,26,27) ! 
*Atmosphere in multibedrm.
(63,64)
*nurses chatting to pat. 
in bedrooms (67)
Patient privacy in 
ward, in mu\ti-bedrooms 
and at bedside
(29,31,34,68)
Noise Disturbance 
(11,13,30)
OT
H 
C2 
IN
DI
RE
CT
*Layout of multibedrooms 
for nurses to work 
efficiently (65)
Private discussions 
for staff (8,9)
Private use of telephone 
(10)
p*u
gHQ
in H  g u CO PQ H
Use of sanitary fac. (7 5 )* Access to san. fac. (71)
Use of Dayroom (7 8 ,7 9 )
Use of Treatment Rm(54,55,56)
position of Single bedrm 
to segregate disturbing 
patients (70)
Privacy in the sanitary 
fac.
C U 
U W O K h3 H Q 
21 H
CMo
Storage fac. (3 6-4 2 )
Access-staff san.fac.(73) Use of-Dirty Utility(5 0 )
-Clean Utility(5 !)
-Pantry. (6 2 )
^Clerical work (49-52)
Storage of Unused 
Furniture (35)
B3 ° 
SE
RV
IC
ES
 
C1 
DI
RE
CT
Lighting for treatment 
(88)
Disturbance from lighting 
at night for treatment
v(90,92,93)
EN
VI
RO
NM
EN
TA
L 
C2 
IN
DI
RE
CT
Lighting in ward for 
clerical work and (87) 
finding supplies (86)
Disturbance from lighting 
at night for clerical 
work and finding supplies
(89,91)
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2 THE ANALYSIS AND INTERPRETATION
Smallest space analysis is used to test the model of ward evaluation. 
The data analysed are the responses of the 1921 nurses to the 93 
evaluative items. A three dimensional solution is used; obtaining a 
coefficient of alienation of .18. The interpretation of the distribution 
of items in the space is in terms of the identification and location of 
the contiguity regions representing each element of each facet.
2.1 Has Levels Interaction Eassfc IAL
Figure 10.1 is the printout of projection 1 & 2 of the three dimensional
SSA solution. Figure 10.2 is the same projection with the items
classified according to the Levels of Interaction facet (see Table 10.2).
Applying Lingoes’ (1977) principal of partitioning, that the boundary of
an element should not intersect another element; all 93 items occur
within the boundaries of the Facet A element to which they are assigned.
The diagram illustrates that ’Levels of Interaction’ is a Simply ordered
facet, with the order preceding from A<| (Observation), A2 (Access to), Ag
(Contact with/Use of) through to A^ (Lack of Disturbance).
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Figure 10.3 is the same projection with the elements of Facet B 
(Referent) also presented. The diagram illustrates the projection is at 
a slight angle. This clearly shows the axial role played by the Levels 
of Interaction facet and the polar role played by the Referent facet. 
Figure 10.2 Projection 1  A Z Pgi±ifiODgd hY Eafifit AL 
Levels of Interaction
Figure 10.3 PxpJ.ec.t.j&n 1 A Z Partitioned hy Eafifits A end 
.Lexoi-S of InfocaoMon end Refgront
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2.2 The Referent Facet (B)
Figure 10.4 is the printout for projection 2 & 3 of the 3-dimensional 
solution. Figure 10.5 is the same projection with the elements of the 
Referent facet (B^ People, B2 Locations and Bg Environmental Services) 
partitioning the space. The projection illustrates the polar role played 
by the Referent facet. The misplaced items are circled. A partial 
explanation for their location is that the elements of the axial facet 
(A) are not perfectly aligned on the projection, as illustrated in Figure 
10.6. Therefore, to more clearly illustrate the regions corresponding to 
the three elements of the Referent facet, each of the radices (elements 
of facet A) are plotted separately on the projection (Figures 10.7 to 
10.10). These figures illustrate a clear distinction between the element 
regions for the Referent facet.
2.3 Ih& Iyp£ sL Care Facet IQ 1
The regions corresponding to the two Type of Care elements are also 
identifiable from Figures 10.7 and 10.10. The figures illustrate that 
the Type of Care, direct or indirect, further defines the Referent as 
represented by the modulating role of the Care facet.
The misfits that occur are all with respect to the Type of Care facet. 
All questions concerned with the treatment room occur in the region of 
Indirect care (see Figure 10.9). The storage of patients belongings is 
also construed as indirect care. This suggests nurses have more control 
over these personal belongings than patients. Nurses working in the ward 
(questions 3 and 7) and in the multi-bedrooms (question 65) occur in the 
direct care (C<|) region rather than being indirect care (C2) activities 
as predicted.
2.4 Ilas. Cvlindrex M  Ward Evaluation
The prediction is made that the phenomenon of ward evaluation can be 
described by classifying the evaluation items, by the three facets, into 
the specified elements. The above analysis and interpretation confirms 
the predictions of the model of ward evaluation by the retrieval of the 
cylindrex structure.
The Referent of the environmental interaction, as a qualitative facet, 
plays a polar role in describing the total structure. The Type of Care 
facet further defines the Referent by specifying whether it is concerned 
with direct or indirect patient care. Together these two facets produce 
the radex structure. The Levels of Interaction facet describes the level 
at which interactions with the Referent takes place. This is an axial 
facet which orders the other two facets such that four radices are 
produced. Taken together the structure retrieved from the SSA space is a 
cylindrex.
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Figure 10.4 Distribution jof fh.e 23. Items in the Main Survey on 
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3 THE PATTERNS OF CORRELATIONS
Bloombaum (1970) states one of the advantages of using smallest space 
analysis is that the output can be directly checked against the input 
(correlation matrix). The roles played by the facets, as displayed by 
the spatial array, should be consistent with the patterns of 
correlations. (Illustrations of the corresponding patterns of 
correlations are described in Appendix 3.) The purpose of Section 3 is 
to check the relationship between the demonstrated role of each facet and 
the pattern of correlations.
In order to provide a direct illustration of the relationships, the 
patterns of correlations and the roles of the facets are compared for a 
sample of items. Each item represents one of the structuples (see Table 
10.3). The 22 exemplars were submitted to a SSA. Figure 10.11 
illustrates the cylindrex structure can be retrieved with the exemplars, 
which confirms the facet roles. The only question which is misplaced is 
06 (supervision of staff) which, when all elements of Facet A are taken 
together, occurs in (C-j) Direct care rather than the Indirect care (C2) 
region of the radex. The following subsections describe the patterns of 
correlation for each facet.
Figure 10.11 Enug.QfciQ.Di5 1 H  Z & 1 o£. £i 1=E SSA Ear the ZZ 
Efcnuc.t.up.le. E xe mp l g r  Q u e s t io n s
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Table 10.3 E-9gh repr.ggenf.lnig & sftimlknssn
Structuples Question Nuptoers Question
5 How well does the general design and layout of this 
ward help nurses to observe patients easily?
filB!C2 6 How well does the general design and layout of this ward help nurses to supervise unqualified staff?
W l 44 How good is the position in the ward of the staff base in helping patients to gain the attention of the staff?
\ B2C2 45 How good is the position in the ward of the staff base in helping for easy access to the telephone?
W l 16 How well does the general design and layout of this ward help nurses to have frequent chats with patients?
R2B1C2 20 How well does the location of the ward help people to find it easily when entering the hospital?
a2B2Cl 76 How good is the position of the dayspace(s) in the ward in helping patients to gain easy access to it?
A2B2C2 58 How good is the position of the dirty utility room for nurses to gain easy access to it?
fi2B3Cl 84 How well does the heating/ventilation on the ward in general help patients to feel comfortable?
A 2B 3C 2 85 How well does the heating/ventilation of the ward help nurses to work efficiently?
A3B1C1 26 How well does the layout of the bedspaee help nurses to give treatment to the patients?
A3B1C2 12 How well does the general design and layout of the ward help patients to store their personal belongings?
A3B2C1 78 How good is the layout within the dayspace(s) for patients to feel comfortable in it?
A3B2C2 61 How good is the layout within the clean utility room for 
nurses to prepare for the treatment of patients?
A3B3C1 88 How well does the lighting at the bedside help nurses to treat patients efficiently?
A3B3°2 86 How well does the lighting on the ward help nurses to find supplies easily?
A4B1C1 30 How well does the layout of the bedspaee help patients to rest undisturbed by noise from other parts of the ward?
A4B1C2 9 How well does the general design and layout of thisward help nurses to have private discussions with relatives;
A4B2C1 72 How good is the position of the sanitary facilities in terms of patients privacy?
A B C  
4 2 2
35 How well do the storage facilities provided on this 
ward help staff to store unused furniture easily?
A4B3C1 90 How well does the lighting at night on the ward in general avoid disturbing patients?
^4B3C2 89 How well does the lighting at night on the ward help nurses to carry out their work efficiently?
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3.1 Facet A: Levels of Interaction
Facet A is a simply ordered facet playing an axial role in the total 
structure. The pattern of correlations which will produce a simple 
partitioning is:
Ai a2 a3 *4
a2 high
A3 lower high
a4 lowest lower high
Table 10.4 contains the correlations between the exemplar items ordered 
to illustrate the patterns of correlations for facet A for each of the 
six BC structuples. Only one cell reverses the expected trend of 
lowering the correlations further from the diagonal (for B<jC2 - the 
correlation between A^  and A^ ).
Table 10.4 C&rx&laM & aa between Elements jq£ Facet A
B 1C1
Al A2 A3 
5 16 26
B1 C2
A2 20 
A3 12 
A4 9
Al A2 A3 A4
6 20 12 9
.21
.07 .19
.*15 .14 .26
Al A2 A3 A4 Al A2 A3 A4
B2C1 44 76 78 72 B2C2 45 58 61 35
A2 76 .30 A2 58 .22
A3 78 .22 .46 A3 61 .22 .42
A4 72 917 .25 .30 A4 35 .17 .17 .22
B3C1
A3 88 
A4 90
Al A2 A3 A4 
84 88 90 B3C2
31
20 .29
A3
A4
86
89
Al
3CM tD O Eh
PH
Eh
 5£L
A2 A3 A4 
85 86 89
29
23 .34
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3 .2  Eas&t. J X  R e fe r e n t
The Referent facet expresses differences of a qualitative nature. 
Therefore the three elements (People, Locations and Environmental 
Services) are expected to be equally related to each other. Table 10.5 
contains the correlations between the three B element exemplars in each 
AC structuple. The table illustrates that the three elements are not 
equally correlated in each of the AC structuples. However, it also shows 
that there are no consistently higher cells across the 6 structuples, 
with each combination having the highest correlation an equal number of 
items. The average correlations across all 6 structuples are: B-j,B2 = 
.22; B2,Bg = ,21; B>|,Bg = .20. This suggests the B elements, when 
considered as as part of the entire structure, are virtually equally 
related.
Table 10.5 Correlations between Elements gf Facet B
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3.3 £ass£ lM2e nf £acs
The geometric representation of the data illustrates that the Type of 
Care facet is a modulating facet which further defines the Referent 
facet. The pattern of correlations which would produce this partitioning 
is identifiable from the correlations between the elements of the polar 
facet, in this instance the Referent facet (B). A modulating facet will 
give higher correlations between the items representing the elements of 
the polar facet if the items also belong to the centremost element of the 
modulating facet, i.e. Direct Care (C-j). Returning to Table 10.5, the 
correlations between the B elements are higher for the C^  structuples 
than for the corresponding C2 structuples for eight out of the nine 
possibilities. The difference for the ninth cell is only .01.
3.4 5mcrogrY -gf J&g Pattern tecglafcteos
The patterns of correlations between the exemplar items demonstrate that 
the roles played by the three facets in structuring the domain are 
consistent with the relationships which exist between the items.
4 THE RELIABILITY AND VALIDITY OF THE INSTRUMENT
One of the stated objectives of the work is that the measurement 
instrument will be useable both in addressing theoretical questions and 
also applied questions. The theoretical function to be served is the 
testing of the model of ward evaluation. One applied objective is that 
the information obtained via the instrument will contribute to the 
decision making in the design of future ward plans. A further applied 
function is that the instrument will be available for use in evaluating 
future plans, with the information collected at the present stage forming 
a data base against which other wards can be compared.
In the review of evaluation research of Chapter 3 the point is made that 
measurement instruments used in applied research must comply with certain 
requirements. Two of the major requirements of the instruments are that 
they can be reliably and validly used for the purposes proposed. Section 
4 discusses the extent to which the present questionnaire meets these 
requirements.
4.1 .ftgUgfrUikv
Reliability is concerned with the attribute of consistency, that is, 
measurements by the same instrument at different points in time should be 
the same provided the psychological object has not changed. For example 
Nunnally and Durham (1975) state:
'Reliability concerns the extent to which measurements are repeatable - by the same individual using different measures of the same attribute or by different persons using the same measure of an atttribute'.
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Chapter 8 states that one of the major concerns in the construction of an 
instrument is that the characteristics of the instrument, such as the way 
the items are written, will not introduce measurement error and, 
consequently, reduce the level of reliability. The pilot procedure used 
in the development of the evaluation instrument is directed towards 
correcting the potential threats to reliability. For example, a facet 
format for each item is used to give unambiguous and meaningful 
statements. The items are stated in the language nurses use to describe 
their ward experience. The instructions for completing the questionnaire 
were also piloted to ensure clarity and the scoring procedure was made as 
explicit as possible. In addition the instrument is tailored to a 
particular situation, the evaluation of modern wards by nurses. 
According to Runkel and McGrath (1972) this emphasis on standardisation 
rather than generalisation tends to produce more reliable instruments.
Nunnally and Durham (1975) argue that all applied evaluation research 
should include an estimate of the reliability of the instruments being 
used. They recommend the use of Cronbach’s Coefficient Alpha, a measure 
of the internal consistency of the items, as an appropriate test of 
reliability. The size of the alpha coefficient is based upon the average 
correlation among items and the number of items. Alpha Coefficients are 
used to test the internal consistency of the ward evaluation 
questionnaire.
According to Nunnally and Durham (1975) the alpha coefficient can replace 
the necessity of administering two different forms of the instrument in 
order to obtain an estimate of reliability. They state:
’This is particularly so if the test instructions are easily understood and there is little subjectivity of scoring. If coefficient alpha for a particular test is compared with the correlations between alternative forms and at least 300 persons are studied, the two coefficients typically are very close*.
Tests of internal consistency imply homogeneity of content and 
unidimensionality of the measure (Runkel and McGrath, 1972). The only 
items which have been defined as homogeneous in the ward evaluation 
questionnaire are those which have the same structuple membership; that 
is, those classified the same way by each of the three facets. 
Consequently alpha coefficients are calculated between the items within 
each structuple. (Twelve of the twenty one structuples meet the 
procedural requirement, of containing three or more items). The alpha 
coefficients are given in Table 10.6.
Nunnally and Durham (1975) suggest that coefficients of .50 or .60 are 
sufficient for basic research. However they suggest that for applied
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work, where decisions are made with respect to specific test scores, a 
reliability of at least .90 should be sought. The range of alpha scores 
obtained for the structuple items lie between these two extremes. This 
suggests that the questionnaire provides a reliable test of the 
theoretical model of evaluation.
Nunnally and Durham’s recommendation of .90 for applied use is referring 
to the use of the scores obtained by an individual for example an 
intelligence test. The evaluative scores to be used in relation to the 
physical characteristics of wards are the average scores across all 
nurses within a ward. Because they are not scores from individual 
nurses, the level of reliability, as suggested by the coefficient alphas, 
is considered sufficiently high to allow the use of the instrument in the 
applied context.
An alternative to internal consistency as a measure of reliability is 
what Runkel and McGrath (1972) call ’consistency’. By this they are 
referring to the repeatability or predictability of order relationships 
between items rather than the repeatability of absolute values.
This characteristic of ’consistency' is demonstrated for the evaluation 
questionnaire. A very similar structure to the inter-relationships 
between the items is achieved for the 3rd pilot and the version of the 
questionnaire used in the main survey. Yet the third pilot and the main 
survey use different nurses working in adult acute hospital wards. In 
addition the order of the items is different for the two versions. In 
the 3rd pilot the items are grouped under common activities, while in the 
main survey the items are organised under Locations.
In summary the instrument is demonstrated to have relatively high levels 
of internal consistency between items of the same structuple, as measured 
by Cronbach’s coefficient alpha. In addition the same pattern of 
relationships between items has been demonstrated for two different 
versions of the instrument. Therfore it is concluded that the instrument 
can be reliably used for the purposes intended.
4.2 Validity
Section 4.1 suggests that the acceptable level of reliability of an 
instrument is dependent upon the function it is to serve. Instrument 
validity is also related to the uses to which the instrument is to be 
put. According to Nunnally and Durham (1975) it is the validity of using 
an instrument for a particular purpose that is to be assessed, not the 
instrument per se. The two major purposes of the evaluation instrument 
are to test the model of evaluation and to distinguish between wards of 
varying designs.
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The validity of the use of the instrument as the empirical test of the 
model of evaluation is referred to as its construct validity. This type
Table 10.6 A lp h a  Coefficients £ o c  In d i v id u a l.
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of validity is concerned with whether or not an instrument is a valid 
measure of the constructs under study. In order to assess this, 
according to Cronbach and Meehl (1955), the meaning of the constructs 
must generate specific testable hypotheses, confirming or disconfirming 
the validity of the constructs. They suggest:
'The investigation of a test's construct validity is not essentially different from the general scientific procedures for developing and confirming theories'.
Chapter 6 points out that a very similar series of steps is used by the 
facet approach to hypothesis generation as is proposed by Nunnally and 
Durham (1975) in establishing construct validity. As described in that 
chapter, the steps include generating hypotheses about the relationships 
between different observables, between observables and constructs 
(facets) and between different constructs.
In addition both the facet approach to model construction and the 
estimate of construct validity require empirical evidence that the 
hypotheses are correct. For example Cronbach and Meehl (1955) suggest 
that while construct validity can seldom be expressed in the form of a 
single coefficient, correlations are generally used as evidence of this 
validity. Likewise it is the pattern of correlations that are predicted 
in the facet approach. It is the confirmation of the prediced order of 
the correlations which is the empirical evidence of the validity of the 
model.
Cronbach and Meehl also point out that a theory is not first 'proved' and 
then the test validated or conversely. Rather if the predictions and 
results are in harmony, then both are confirmed. It is only when there 
is a mismatch that further information is required to determine which is 
faulty, the theory or the test.
The hypotheses generated in the model of ward evaluation are confirmed. 
Therefore it is concluded that the questionnaire for the evaluation of 
wards by nurses can validly be used as an empirical test of the model of 
ward evaluations.
4.3 fitiroary JteligfrUlfry spa J&UflUa
In summary, any instrument to be used as a measurement tool must produce 
measures that are repeatable. In addition evidence must be provided that 
the instrument measures what it purports to measure. It is concluded 
that the questionnaire for the evaluation of modern wards has obtained an 
acceptable level of both reliability and validity for the uses it is 
intended to serve.
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5 SUMMARY OF CHAPTER 10: VERIFICATION OF THE MODEL
The objective of Chapter 10 is to describe the empirical testing of the 
model of ward evaluation. Section 1 presents the definitional system as 
summarised by the Mapping Sentence. Each item of the questionnaire is 
assigned to a particular structuple of the Mapping Sentence according to 
the theoretical interpretations of Chapter 7 and the empirical evidence 
of Chapter 9. Section 2 presents the smallest space analysis used to 
test the model. The regional interpretation of the analysis confirms the 
cylindrex hypotheses about the structure of evaluations.
The facet predictions about particular structures are predictions about 
the expected patterns of correlations amongst the items. Section 3 
describes an analysis of exemplar items which illustrates that the 
pattern of correlations are consistent with the cylindrex hypotheses.
Section 4 discusses the reliability and validity of the questionnaire 
used to test the model. The confirmation of the model, the consistency 
between the two versions of the questionnaire and the size of the alpha 
coefficients all suggest that the questionnaire is a reliable and valid 
measure of nurses' evaluations of modern wards.
The current work has both theoretical and applied objectives. Chapter 10 
describes the accomplishment of the specific theoretical objective; the 
verification of the model to describe environmental evaluations in the 
hospital ward/nursing care context. The final chapter discusses the 
potential for the model being a basis for a more general model of 
environmental evaluations.
The model presented in Chapter 10 also provides the basis for 
accomplishing the applied objective of providing design-relevant 
information on the relationship between ward design and nursing care. As 
stated in Chapter 1, there are three specific applied aspects to the 
contribution. One is providing an account of the nurses' 
conceptualisations of providing care in the modern ward. The model 
provides this account. The design implications of the model are 
discussed in Chapter 12. Another aspect is to develop a method for 
linking the evaluative descriptions of the wards with the physical 
characteristics of the wards. Chapters 13 and 14 discuss the efforts 
made in achieving this objective. The final applied objective is the 
development of a standard instrument which will be available for the 
evaluation of future ward plans. The work presented in the current 
chapter illustrates that this objective has been achieved.
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As described in Chapter 2, there has been a reluctance to utilise the 
experience of the users of buildings in order to assess the success of 
the design. A partial explanation for this is the cost and expertise 
required to construct, distribute and analyse a questionnaire such as 
that developed in the current work. However the analysis of the 22 
exemplar structuple questions, presented in Section 3 of the chapter, 
demonstrates that a standard instrument for the evaluation of acute 
hospital wards by nurses can be produced with only 22 questions. The 
items provide examples from the full range of the nurses’ experience of 
providing care in the modern ward context in a concise and clear manner. 
In addition the similarity between the structure of the 3rd pilot, the 
final survey and the exemplar questions indicates that the model is 
stable. This suggests the questionnaire can be of use in future ward 
evaluations without the necessity of retesting the structure.
Further research will be necessary to establish the range of 
applicability of the content which is, at present, specific to the 
nurse/modern acute ward context. However the stability of the model, 
even when the data is reduced to structuple exemplars, suggests that User 
Evaluation can be made an integral part of the design process, with 
standard guidance being provided for the construction and analysis of the 
instrument by the design team.
The development of the Ward Evaluation Model is the central focus of the 
dissertation. Therefore before turning to the remaining applied and 
theoretical objectives of the work, it is of use to summarise the 
development of the model. Chapter 11 provides this summary.
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Chapter 11
AN OVERVIEW OF THE DEVELOPMENT OF THE MODEL OF EVALUATION
A primary objective of the present research has been to develop a model 
to describe environmental evaluations. The successful retrieval of the 
predicted structure, as presented in Chapter 10, confirms that the 
objective has been achieved. The remaining chapters consider some of 
the possible consequences of the model for the ward context and discuss 
the wider implications for the field of environmental evaluation. 
Because of the novelty and complexity of the model it may be of value at 
this stage to summarise the model before discussing its implications. 
The present chapter presents a summary of the development of the model of 
ward evaluations.
Such a model has not been previously proposed. Therefore it is important 
that it be constructed in such a manner as to make it directly open to 
empirically testing. The satisfaction of this requirement is made 
possible through the use of the facet theory approach to model 
development. Facet theory is a metatheory for elaborating models.
There are several reasons why facet theory is particularly suited to the 
content area of environmental evaluations. As argued in Chapter 4 the 
evaluation of a setting can not be achieved with one variable. A range 
of assessments can be made depending on what aspect of the setting is 
being evaluated and what criterion is being used to make the assessment. 
Facet theory and its accompanying analysis provide a parsimonious 
solution for handling multivariate problems. In addition, previous 
evidence (Sears and Auld,- 1976) suggests that an adequate description of 
ward evaluations will require a multidimensional solution. This 
requirement is also readily handled by the facet approach. A final 
characteristic of facet theory which makes it particularly useful is that 
models produced with it are integrated. The model of ward evaluations 
does not merely indicate which evaluations ’go together’. Rather the 
facet approach provides a structure for identifying the relationships 
between all the evaluations made about the ward. As pointed out in 
Chapter 6 the integrated nature of the model not only provides a more 
thorough account of this aspect of environmental experience but also is 
more consistent with the way nurses use the ward environment in order to 
provide nursing care.
Guttman, one of the originators of the facet approach, defines a theory
3S * 'An hypothesis of a correspondence between a definitional system for a universe of observations and an aspect of the empirical structure of those observations together with a rationale for such an hypothesis’, (taken from Shye, 1978)
Chapter 6 describes how each of the three components of the definition,
namely the definitional system, the empirical structure and the
rationale, represent a stage in the construction of a model. Each of the
three stages are summarised for the model of ward evaluation. Section 1
presents a brief summary of the rationale for the model. Section 2
summarises the definitional system and Section 3 is a summary of the
empirical test of the model.
1 THE RATIONALE
As previously stated facet theory is a metatheory for elaborating a 
model. However, the basis of the model must come from the substantive 
area. The rationale for the correspondence between the model of ward 
evaluation and the interpretation of the SSA space is derived from the 
field of environmental psychology.
The presentation of the rationale for the model of environmental 
evaluations consists of providing an account of the processes involved in 
formulating an evaluation and the identification of the constituent 
components necessary to describe that experience.
1.1 The Process
Chapter 4 presents the description of the process of making an 
evaluation. The description is based upon a goal-oriented model of man; 
that is, it is the individual's purposes for being in the setting that 
determine his behaviour in that setting. The physical environment may 
help or hinder the achievement of the purposes but it does not initiate 
nor direct the activities which attempt to achieve the purposes.
Therefore the proposal is made that the psychological process of making 
an environmental evaluation consists of an assessment of the extent to 
which a setting facilitates the individual in achieving his purposes. In 
this instance it is the nurses' assessments of the extent to which the 
physical environment of modern hospital wards facilitates the provision 
of nursing care.
The second process to be specified in order to provide the substantive 
basis for an evaluation model concerns the origins of the evaluations. 
Chapter 4 suggests that the formulation of the evaluations occurs through 
using the environment and, therefore, a model of evaluation is an account 
of the experience of use. This account consists of both the content and 
the structure of the individual's conceptualisations of using the
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physical environment.
1 .2  Has .Constituent Components
Ittelson et al. (1974) describe environmental experience as emergent. By 
this is meant that it is the result of the interaction between an aspect 
of the physical environment and a behavioural characteristic of the 
individual. In addition they maintain that this experience can not be 
obtained by considering either side in isolation. The proposed general 
model presented in Chapter 5 attempts to incorporate the emergent quality 
of the experience of using the environment.
A part of the model construction is the proposal of the basic conceptual 
units of the experience of environmental use. These units are labelled 
'behavioural units' to emphasise that their origins lie in the actual use 
of the environment. In order to accommodate the emergent quality of the 
experience, each unit is defined as consisting of an attribute of a 
location together with a purposive activity associated with the 
attribute. The prediction is that each behavioural unit is the basis for 
one given evaluative statement.
1 .3  l b s  .General Model Environmental Interaction
The model consists of a classification system for the various behavioural 
units. The assumption is that the more conceptually similar are any two 
behavioural units, the more similar will be the evaluations which are 
based on these units. The concepts or facets used to classify the 
behavioural units are obtained from the environmental psychology 
literature.
Each of the three facets describe one of the aspects of environmental 
interaction as defined by Ittelson et al.; that is the behavioural 
characteristics, aspects of the physical environment or the interaction 
between them.
The behavioural characteristic part of the behavioural unit is specified 
as the purposive activity the individual is carrying out. The activities 
are categorised according to whether or not they are part of the primary 
function of the setting. In service settings such as hospital wards the 
distinction is between front stage and back stage activities.
The aspect of the physical environment is described by the function that 
it serves. According to the BPRU (1972) the functions are most clearly 
illustrated by the referent of the individual's interactions. The 
environment may facilitate interactions with other people or the direct 
use of the setting. Alternatively it may effect the comfort of the 
individual due to the environmental services, for example the heating 
system. Thus the second facet used to describe each of the behavioural
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units is the referent of the interaction.
The final facet provides a description of the interaction between the 
individual and the referent. The environmental literature suggests that 
people distinguish between various environmental interactions in terms of 
the psychological distance implied by the interaction. Consequently this 
facet describes the interactions in terms of the level at which they 
occur. The levels vary from more to less distant.
Together the three facets provide a three-way classification system for 
describing people's conceptualisations of their environmental 
interactions.
1.4 ibs iteUop&U £sac ibs Uedsl sf M  .ExaluaUons
The rationale for the specific model of ward evaluations is provided by 
previous literature and research on how a ward functions in providing 
care for the patient. This information is used to translate the general 
model into facets and elements applicable to the ward context.
A wide range of sources are used to elaborate the model. They include 
designers' ideas about how wards function (Nuffield, 1955), results of 
observational studies in wards (Lippert, 1971, Trites et al., 1970 and 
Bott, 1970), surveys of patients' opinions (Raphael, 1969 and Cartwright, 
1964) and general ward design evaluations (Sears and Auld, 1976). The 
Mapping Sentence reproduced in Section 2 represents the predictions from 
the literature about the structure and content of the evaluations to be 
made by nurses concerning their hospital wards.
2 THE DEFINITIONAL SYSTEM
As described in Chapter 6 the definitional system is a classification 
system for a specific content area. In this instance the content area is 
the evaluation of modern wards by nurses working on those wards. The 
conceptual dimensions used to classify the domain of concern are termed 
facets. The elements of the facets are the categories into which the 
evaluation statements are classified. To test the model it must be 
elaborated by specifying the expected relationships between elements of a 
facet and between facets themselves. The predicted relationships within 
and amongst facets may be formally stated in a mapping sentence. As 
presented in Chapter 7 the Mapping Sentence for the domain of evaluative 
statements is as follows:
A nurse evaluates her ward in terms of the extent to which it 
facilitates:
kexsl oL JhAecafitian
observation of access touse of/contact with prevent disturbances from
Referent
peoplelocationsenvironmental services
in order to provide
T y p e  P i  la r e .
[ Direct 
[ Indirect patient care
by stating that it
helps a great deal helps helps a little neither helps or hinders makes it slightly difficult makes it difficult makes it very difficult
to provide that care,
3 THE EMPIRICAL STRUCTURE OF THE OBSERVATIONS
The facet approach requires that a model or theory must be directly 
testable. The mapping sentence is a statement of the expected structure 
of the empirical observations. Therefore, the testing of the model 
requires data. Chapters 8 and 9 describe the construction of the 
questionnaire used to collect the evidence. The content of the 
questionnaire was obtained from the nurses working in hospital wards, not 
from the model. In this way the instrument is used to test both the 
structure and the content of the model of ward evaluation. The 1921 
responses collected with the instrument were analysed by a smallest space 
analysis.
The hypotheses about the pattern of relationships are tested through a 
regional interpretation of the space of a smallest space analysis. The 
prediction that a given facet does classify the items into the specified 
elements is verified if the items that are assigned to the same element 
are found to be located in the same region of the space.
The predicted relationships between and amongst facets are tested by the 
spatial location of the regions. The prediction about the Referent facet 
is that the three elements will be qualitatively different and therefore 
the three regions will be equidistant from each other around as 
centrepoint.
The Type of Care facet is expected to further define the Referent by 
specifying whether or not it is concerned with the direct care of the 
patient. The direct care items are to occupy a circular region around 
the centerpoint of the Referent facet, with the Indirect care items
'S,
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located in an adjacent region further from the centre.
The final prediction is that the regions corresponding to the elements of 
the Levels of Interaction facet will be qualitatively different; that is 
they will be ordered across the SSA space from most to least distant.
Chapter 10 presents the facet interpretation of a three-dimensional 
smallest space analysis of the responses to the questionnaire. The 
interpretation confirms the predicted correspondence between the 
definitional system used to describe the evaluative statements and the 
empirical structure of the relationships between these statements. The 
spatial structure produced by the model is known as a cylindrex (Guttman, 
1977b).
4 CONCLUSIONS OF CHAPTER 11
Chapter 11 provides a summary of the development of the ward evaluation 
model through the use of Facet Theory. The chapter is divided into three 
sections corresponding to the three stages of model development. One 
stage is the specification of the classification system to be used to 
describe the various evaluation statements. Another stage is the 
empirical test of the validity of that classification system. The 
confirmed correspondence between these two stages validates the model.
The remaining stage is the rationale for why such a correspondence should 
occur. The rationale for the present model is derived , from the 
literature and research on nursing care in hospital wards. The 
successful retrieval of the predicted structure not only validates the 
model, but also illustrates a compatability between the various sources 
of information about the functioning of hospital wards. This consensus 
of interpretation suggests that the model can be used to examine how 
nursing is carried out in the ward context and the implications this may 
have for the design of hospital wards. Chapter 12 describes some of 
these implications.
Chapter 12
IMPLICATIONS OF THE MODEL FOR THE NATURE 
OF CURRENT NURSING PRACTICE AND WARD DESIGN
Chapter 11 presents a summary of the construction and successful testing 
of the model of environmental evaluations. Chapter 12 considers some of 
the implications that can be drawn from the model.
In Chapter 3 it is argued that a piece of research should have both 
immediate and long term applications. The immediate applications are 
taken to be those conclusions directly concerning the specific context of 
the research. Chapter 12 focuses on the immediate application of the 
work. The evaluation model is tailored to the evaluation of modern 
hospital wards by the nurses working in these wards. The basis of the
model is the organisation of the provision of nursing care in the ward.)
Consequently, the structure and content of the model can be used to 
examine the nature of current practice in the ward context. In addition, 
suggestions are made about the congruence between current nursing 
practice and the designs of modern wards.
A description of the ward context is presented in Chapter 2. That 
discussion presents the development of the Nuffield ward plan (1955) as 
the focal event in the history of ward design. The plan represented a 
radical departure from the traditional open plan ward and was to become 
the prototype for all modern British wards. The plan was formulated on 
the basis of systematic research on nursing in the ward context. 
However, the plan was based upon what the Nuffield team thought nursing 
care ought to be rather than how they found it to be provided. Design 
changes were implemented based upon these assumptions about the nature of 
nursing care. The present chapter examines these assumptions in the 
light of the successful retrieval of the three-faceted model of nursing 
care.
The significance of the content and structure of each facet often can 
only be described in terms of its relationship to another facet. In 
addition the practice of nursing and ward design, as has been argued 
throughout the thesis, are part of one system of delivering care. 
However, for clarity of description, each facet is dealt'-with separately, 
with the distinction made between its implications for nursing practice 
and for design. Section 1 discusses the organisation of nursing care as 
indicated by the Type of Care facet. Section 2 explores the range of 
activities which make up nursing care as illustrated by the Level of 
Interaction facet. Section 2 also points to the desigh compromises
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indicated by this facet. In Section 3 the Referent facet is used to 
illustrate the qualitative richness of the nurses conceptualisations. In 
addition that section describes how the Referent facet can contribute to 
the design process when it is considered in conjunction with the Level of 
Interaction facet.
1 TYPE OF CARE: FACET (C)
The analysis demonstrates that the Type of Care facet has two 
identifiable elements; Direct (C-j) and Indirect (C2) care. The facet is 
ordered and plays a modulating role. The prediction that Direct Care 
will occupy the central region of the space is confirmed.
1.1 IiBBlisaUcog .of ms Ikes $£ Pace Xaosk Xcc Ito ip g  tosfcice
The work demonstrates that nursing care has two distinct components; 
direct and indirect patient care. In addition, direct care is not just 
one aspect of care. Rather, it is literally central to the care provided 
in the ward, with this core of direct patient care operating at all 
levels of interactions. These conclusions, which are drawn from the 
facet approach, help to clarify certain issues in the nursing literature. 
They also suggest that some writers on this subject may have 
inappropriate interpretations of the role of the ward nurse. Each issue 
is discussed in turn.
1.1.1 Xfag teaoisafctep sX JSacgxte Jjfltelajaslaop bsfcsesp Elgoenfcg
There are two predominent ways of structuring nursing activities 
according to the literature. The Nuffield research (1953) organised it 
in terms of separate procedures. Their classification distinguished 
between basic care of the patient and technical treatment given to the 
patient. The alternative categorisation of nursing activities is that of 
Bott (1970). His research describes activities in terms of their 
position in the sequence of any given procedure.
The Nuffield scheme emphasised the discreetness of the procedures. In 
fact a major aspect of the design generated from that work was the 
attempt to completely separate basic and technical nursing care. In 
contrast the Bott scheme emphasises the integrated nature of nursing 
activities. It classifies activities according to their position in the 
sequence of a procedure. For example, the preparation of the treatment 
trolley and the preparation of the drugs tray both belong to the same 
stage.
The Bott scheme prescribes the stage directly involving the patient as 
the central focus of nursing in the ward. The preparation, disposal and 
recording stages are considered necessary, but peripheral to this direct 
care. The ward design corresponding to the Bott scheme places the
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patients' facilities such as the bedrooms, treatment room and dayrooms at 
the centre of the ward, with the utility rooms and offices on the 
periphery.
Both the Bott and Nuffield research are observational studies, with the 
categorisation imposed upon the activities by the researchers. The 
present work provides an opportunity for comparing these schemes with the 
structure of the nurses' own conceptualisations of their work. The 
retrieval of the two elements of the Type of Care facet demonstrates that 
nurses see their activities as an integrated system of care with Indirect 
care activities, such as preparation and disposal, necessary in order to 
facilitate Direct care of the patients. This classification is similar 
to that proposed by Bott and is quite different from thinking about 
nursing care as a series of discreet procedures. It makes it possible to 
see how the different procedures combine together to provide total 
nursing care in the ward context. In addition it situates activities; 
that is, the classification is based on both what the activity is and 
where it takes place. It is a much more integrated picture of the use of 
the ward than is provided by the Nuffield classification.
1.1.2 Eafcient Car.e as Jbfaa Central Emeus a£ Nursing
A second characteristic of nursing care, according to the facet 
interpretation, is that the direct care of the patients is not simply an 
aspect of care but is central to the provision of nursing care in the 
acute ward.
This interpretation of the nurses' conceptualisations about nursing care 
is quite different from that of current writers on nursing such as Abel- 
Smith, 1960; Roper, 1976 and White, 1978. All these writers criticise 
the structure of the nursing profession. Their concern is that the 
structure emphasises administrative abilities rather than the caring 
abilities of the nurses. An example they quote is the Salmon Scale of 
promotion (Ministry of Health, 1966), which has increased the trend of 
moving qualified nurses away from the patient.
The structure of the Type of Care facet, both for the total sample of 
nurses and for the qualified nurses alone (Appendix 4; Section 1), is 
contrary to the interpretations of the writers discussed above. 
According to the definitional system used in the present work, all the 
nurses view Direct care of the patient as the focus of their 
responsibilities. Indirect care activities, including administrative 
tasks, such as clerical work and co-ordinating activities, are more 
peripheral.
The difference in interpretation indicates the necessity for more data on 
the issue. One useful piece of research would be a repetition of the
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Nuffield observational study of 1953. It would identify whether there 
has actually been a change in the amount of time spend on the various 
nursing activities. According to work done in American hospitals by 
Trites et al. (1970) there has been a shift of emphasis. They find that 
in the more compact modern wards, nurses spend more time directly with 
the patients. A similar study in British hospitals would demonstrate 
whether or not the Nuffield scheme, including both their proposed change 
in the style of nursing and in ward plans, has achieved the objective of 
increasing the contact between nurse and patient.
Research on the nurses' own views about their role in the ward care 
delivery system is also needed to clarify the issue of the focus of ward 
nursing. Time spend on an activity does not necessarily mean it is 
viewed as of central importance. For example, cooking and cleaning up 
takes longer than actually eating a meal; yet the consumption of the food 
is the primary purpose of the sequence of activities. Likewise there may 
be a difference between what the nurses view as the central focus of care 
and the frequency with which these activities are carried out. It can be 
expected that the difference will be particularly apparent for qualified 
nurses, who have a wider range of responsibilities than unqualified 
nurses. For example, supervising and training student nurses, co­
ordinating the activities of all the staff and clerical work are the 
responsibilities of the more senior staff.
At present the administrative activities are all considered part of the 
system of ward care and according to the model, are seen as facilitating 
the direct care of the patient. Research on the nature of nursing care 
in the hospital ward is needed to verify the structure and determine if 
all nursing activities fit into this system. Such research may have 
direct implications for the provision of nursing care in the ward. For 
example, if activities do not fit into this structure perhaps they should 
not be the responsibility of nurses. Possible examples are clerical work 
being done by ward clerks and supplies being replenished by the supplies 
department without the necessity for stocktaking by the nurses.
1.1.3 Iha Range Direct £acs Activities
Florence Nightingale advocated a much wider range of responsibilities for 
ward nurses than current writers on the nursing profession suggest 
actually happens (White, 1978). Present writers such as Roper and White 
maintain that nursing in acute wards is a "custodial" role, focussing on 
the treatment of bedridden patients. The current work can not support 
this assertion.
The model demonstrates that, while bedside care is part of the core area 
of the nurses' perceptions of the use of the ward, a range of other
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activities are also included in this region. For example chatting to and 
reassuring patients, observing and having easy acess to patients, as well 
as preventing disturbances to the patients are all construed as direct 
patient care. Thus while nurses may not as yet see themselves as 
teachers or counsellors, as proposed by Roper (1976), the range of 
activities are not adequately described by the term 'custodial care'. 
Greater recognition of the range of nursing activities should be given 
both in the training of student nurses and by the designers of the wards 
that are to house them.
There is a further characteristic of the model that suggests nurses have 
a more dynamic image of their role than that of ministering angel. The 
content of the original interviews with the nurses, used as the basis for 
the model, contains facilities and activities of the patients which do 
not include the nurse. Examples are the dayroom for patients who want to 
leave the ward, and also spaces within the ward for those patients who 
prefer to visit with other patients within the ward. Another is the 
concern that mobile patients have access to other parts of the hospital. 
This emphasis on patient independence represents a change in emphasis 
since the last century, when patients were dealt with as passive 
receivers of treatment (White, 1978). The inclusion of patient 
facilities is consistent with the concern, expressed by medical 
sociologists such as Stacey (1977) and by the Nuffield team, that an 
essential part of care is encouraging patients to become active and 
independent as soon as possible.
The range of direct care activities and the inclusion of patients' own
activities in this care suggest both that a rather impoverished picture
is being presented by White (1978) and Roper (1976) of the role of
current nursing in acute wards. Further research on the nature of
nursing is needed to update the nursing literature.
1.1.4 Summary &£ Stos Impl i cations &£ Xtos Type st Gace. facet Iqe Cnixept 
■Nursing Ecactice
The Type of Care facet illustrates that nursing activities are organised 
into a coherent care delivery system. This system is structured such 
that the direct care of the patient is the primary focus of ward nursing. 
Nursing activities not involving the patients are seen as necessary in 
order to accomplish the primary tasks. A wide range of both nurse and 
patient activities are incorporated as part of the central focus of 
nursing in adult acute wards.
Both the structure and content of this description of nursing care are 
quite different from much of the discussion of nursing care found in the 
literature. Therefore it is proposed that further research into the 
nature of ward nursing is required to answer the questions raised by the
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Type of Care facet.
1.2 Design Implications oL ihe. Type M  Gaps Facet
The Type of Care facet plays a modulating role in the model, which means 
that it further defines each of the elements of the Referent facet. It 
specifies whether or not each referent relates to direct patient care or 
to indirect care. The most immediate design question raised by this 
facet is whether or not nurses consider the ward facilities to be related 
to the same aspect of care as specified by the designers.
The clearest example of how the Type of Care facet may be used to 
generate questions concerned with ward design is the location of the 
treatment room within the conceptual model.
The creation of the treatment room was one of the innovations of the 
Nuffield plan as part of a whole scheme to modify the way care to 
patients was being provided. As described in the previous section, the 
Nuffield work distinguished between basic care of the patient and the 
technical treatment prescribed by the doctor. A major objective of the 
design was to improve the status of the activities involved in the basic 
care of the patient, such as helping patients to eat and wash and 
generally looking after the patients. The concern was that the basic 
care activities were frequently forced to take a subordinate role to 
technical treatment. The design scheme included modifying the use of the 
bedspace and the creation of the treatment room. Each of these changes 
are discussed below in the light of the model. In addition, an 
alternative view of the most appropriate location of basic and technical 
care within the ward is suggested. Each section illustrates how ward 
designs can benefit from further research into the different aspects of 
direct patient care.
1.2.1 Iha lisa q£. -tfag Bedspace
One aspect of improving the status of basic nursing was to prevent basic 
activities being interrupted by technical nursing, which the Nuffield Job 
Analysis (1953) demonstrated frequently occurred (see Chapter 2). The 
design-related policy was that only basic care should occur at the 
bedside. The creation of the treatment room was intended to make that 
possible. A further, related design decision was the reduction of the 
amount of space allocated for each bed in the Nuffield plan. The 
reduction was based upon the assumption that the equipment necessary for 
technical care would no longer have to be fitted into the bedside space.
The content of the evaluation model suggests this expected change of use 
may not have happened. The content of the model is taken directly from 
the interviews with nurses working on hospital wards. All the comments 
that make reference to the bedspace do so in the context of providing
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technical care to the patients; such as moving and using equipment. 
Thus, according to the nurses, technical care still occurs at the 
bedside. This finding raises the possibility that the Nuffield plan 
actually made the provision of direct patient care more difficult. The 
same amount of space is still being allocated for the bedspace in current 
wards as was provided in the Nuffield plan (see Table 2.1 in Chapter 2). 
Observational research is needed to determine the actual functions being 
served by the bedspace in present day wards. The possibility remains 
that care is being provided in an inadequate amount of bedside space and 
that the space allocated to the treatment room is under-utilised. This 
possibility is given further support by the classification of the 
treatment room in the model.
1.2.2 lh£ Classification a£ Jbba Treatment Boom
The original prediction of the model was that the questions pertaining to 
the treatment room would be construed as a part of the direct care of the 
patient. However, the interpretation of the smallest space analysis in 
Chapter 10 places all the treatment room questions in the indirect care 
region of the space.
The present research can only point out that there is an apparent 
mismatch between the designers’ view and the nurses’ view of what the 
role of the treatment room is in the provision of nursing care. Further 
research is needed to ascertain why nurses do not see this facility as an 
integral part of direct patient care. However, the most likely 
explanation is that the treatment room is not used as originally intended 
by the designers. In Chapter 2 it is argued that the Nuffield plan 
fragmented patient treatment in terms of where it takes place. It is 
possible that nurses resist this fragmentation of care by simply not 
using the treatment room for treatment.
If under-utilisation as a treatment area is the explanation for this 
facility being construed as part of indirect care, the reason does not 
appear to be the location of the treatment room in the ward. An 
inspection of the plans of the wards used in the present study indicates 
that the treatment rooms are, in general, placed as close to the bed 
areas as possible. The reason may be simply that the nurses find it more 
convenient to take the treatment to the patient rather than the patient 
to the treatment. The major conclusion that can be drawn'with confidence 
is that research on the uses of the treatment room and the explanations 
for its use are needed. The design implications of such work may be that 
not all adult acute hospital wards require this facility.
A final possible explanation of the conceptual location of the treatment 
room is that the Type of Care facet can be further defined. The
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possibility also has wider implications for the relationship between 
nursing care and ward design and is discussed below.
1.2.3 The Distinction between Basic and Technical Treatment
The Type of Care classification does not distinguish between Basic and 
Technical Direct patient care. Yet the significance it has been given, 
both in terms of ward design (Nuffield, 1953 and 1955) and for the 
development of the nursing profession (White, 1978), makes it an 
important issue. In both contexts the assertion is made that ward nurses 
place greater emphasis on the provision of technical nursing care (see 
Chapter 2). However there are indications, from the structure of the 
Type of Care facet, which suggest that further research is required to 
verify the above assertion. In addition, the structure to be proposed 
provides an alternative interpretation to the nurses1 conceptualisations 
of the role of the treatment room and the bedspaee. These implications 
result from incorporating the distinction between basic and technical 
activities into the Type of Care classification.
An examination of the questions classified as Direct care finds that they 
can be further distinguished as technical or basic nursing activities 
according to the Nuffield definition. Technical nursing, which involves 
the implementation of treatment prescribed by the doctor, includes the 
questions on treatment at the bedside, treatment in the treatment room 
and the movement of patients to other parts of the hospital for 
treatment. Basic case are those activities necessary to the 'comfort and 
well-being of the patient' (Nuffield, 1953). Examples of basic 
activities are: nurses chatting to patients, reassuring patients, helping 
patients to wash as well as the patients' own activities.
An elaboration of the smallest space analysis of the data (Figures 10.8 
and 10.9 in Chapter 10) indicates that the technical nursing activities 
appear to occupy an intermediate position in the space, between the basic 
care activities and the indirect nursing activities. Figure 12.1 
illustrates the partitioning of the space by the Type of Care facet when 
the three elements are included.
The further classification of the facet into three elements is only 
applicable to a portion of the total domain. Nevertheless it does raise 
questions about nursing care and the role of the ward design in 
facilitating that care. The structure in Figure 12.1 presents the 
indirect care activities as facilitating both technical and basic direct 
patient care, as demonstrated previously. In addition, it presents 
technical nursing activities as facilitating the achievement of basic 
nursing care. This interpretation places basic nursing, directed towards
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the 'comfort and well-being of the patient', as the central focus of 
nursing care in modern adult acute hospital wards. This is opposite to 
the conclusions drawn by writers on the nursing profession. Further 
research is needed to establish exactly what nurses see as the focus of 
their role.
Figure 12.1 Hag Dist.inQt.iQn bgtwggg Basic ami Technical Direct Care lor 
projection 2 & 3 (A2 & A3)
A2 Access A^  Contact/Use
A second aspect of the interpretation is that the bedspaee and the 
treatment room are both construed as places associated with technical 
treatment. Making the bedspaee smaller has not eliminated its use for 
this type of care. This suggests that a rethink of the relationship 
between design and care is needed if basic nursing care is not to be 
disrupted by the technical procedures. The interpretation illustrated in 
Figure 12.1 incorporates a wider range of activities as a part of Basic 
Care than did the Nuffield work; for example, nurses talking to and 
reassuring patients. This expanded range of basic care incorporates 
activities that Roper (1976) specifies as necessary expansions of the 
role of the nurses in order to remove the custodial character of nursing. 
In contrast, the description of the technical activities associated with 
the bedside and treatment room implies that all these nursing activities 
require care of bedridden patients. This interpretation suggests the 
design solution which would be most successful in separating basic and 
technical care would include the provision of alternative facilities for 
basic care, such as dining facilities, away from the bedside. This would 
not only remove the conflict between basic and technical nursing; but may 
also contribute to the conversion of the custodial image of nursing to a 
more dynamic role as advocated by Roper (1976).
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1.2.4 Summary q£ the I mpl i gatiQoa s£. Jths lyp& o£. £ac& Easet £or Msign
The discussion of the bedside space and the treatment room is used to 
illustrate the way in which design implications can be drawn from the 
model of ward evaluation. For example, it suggests that current designs 
may be over-providing for the technical treatment of the patient while 
ignoring many of the activities involved in basic patient care.
A more general implication of the discussion is that design principles 
aimed at modifying behaviour should not be perpetuated without further 
investigation as to whether or not they are appropriate. The Nuffield 
work, aimed at creating an environment for facilitating what they thought 
nursing care ought to be, was carried out in the 1950's. Yet there has 
been neither research to validate their design principles nor the 
creation of ward designs that are anymore than minor modifications of the 
basic Nuffield plan. The structure and content of the Type of Care facet 
suggests there is sufficient evidence to propose that an updating of 
information is necessary.
1.3 Sunroacy oL Jflte Implications ja£ Lbs Type M  jQacs Facet
In summary the structure and content of the Type of Care facet raises 
issues both about the nature of current nursing practice and the design 
which will most successfully promote the nurses' objectives. The content 
suggests that the focus of care is not restricted to bedside activities 
and incorporates both patient and nurses activities. Its structure 
questions the design decisions concerning the bedspace and the treatment 
room and provides sufficient evidence to suggest that further research is 
required to establish with confidence what ward nurses see as the central 
focus of providing patient care.
2 LEVEL OF INTERACTION: FACET (A)
Four elements are needed to describe the range of activities involved in 
nursing care. The elements are ordered from the most distant form of 
interaction (just observing) to a level of contact which actually results 
in disturbances. The Level of Interaction facet plays an axial role in 
the structure of the total domain; that is, it is orthogonal to the 
Referent and Type of Care facets.
2.1 Implications for the Nature of Nursing Care
In Section 1 it is argued that nurses see direct patient care as more 
than providing care at the bedside. It is the axial role played by the 
Level of Interaction facet which identifies and orders this range of 
activities. Observing, chatting with, treating patients and the 
prevention of disturbances to patients are all part of direct care and 
are ordered in terms of decreasing distance. Equally, indirect care 
activities also order on this facet from staff supervision, access to
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ancillary facilities, use of these facilities, to the nearest level, 
privacy for staff discussions. As stated earlier, the successful 
retrieval of the Level of Interaction facet suggests that descriptions of 
ward care such as 'custodial1 give an impoverished account of the role 
played by the ward nurses.
2.2 Design Implications of the Level of Interaction Facet
The elements of the facet specify four distances at which interactions 
take place between the individual ward user and his environment. For 
example, it makes a distinction between having access to a facility and 
the actual use of that facility. Likewise, the observation of patients 
and the treatment of patients are demonstrated to belong to different 
levels of interaction. These examples illustrate that for any one 
environmental referent there may be a range of activities associated with 
it. In addition, the distinctions specified by the facet and its 
ordered, axial structure suggest there is a potential for conflict 
between the different activities. This is particularily so for the more 
psychologically distant activities such as observing patients and patient 
privacy. The potential conflicts between activities, indicated by the 
facet, have direct design implications. Examples of the design 
implications for each of the three referents are given below.
2.2.1 Design Implications sL Interactions, with Locations
The necessity for design compromises, suggested by the Level of 
Interaction facet, is particularily evident with respect to the 
positioning of facilities in the ward. An example is the position of the 
dayroom. Section 1.1.2 points out that the inclusion of patient 
facilities is important because they are a part of Direct patient care. 
According to the design conclusion drawn by Bott (1970), these facilities 
should be centrally located in the ward because they are a part of the 
central focus of the ward. This conclusion fails to take into 
consideration the range of activities associated with a facility. For 
example, a centrally located dayroom may facilitate access to it by 
patients and supervision of it by nurses. However, it might also be a 
source of disturbance to patients still in bed, as found by Cartwright 
(1964). This range of potential activities points to the design problem 
of whether to place the dayroom at the periphery of the ward to reduce 
disturbance or near the bedrooms to encourage use. The Level of 
Interaction facet can not point to the best design solution. However, it 
makes explicit the compromises involved in a particular design solution. 
Compromises are also identifiable for design solutions concerning 
interactions with other people.
2.2.2 Design Implications o£ Interactions with Other People
The classification of nursing activities into four levels of interaction 
is based upon the distinctions made by the Nuffield team (1955) in 
determining what levels of interaction their plan would facilitate. The 
Nuffield design assumption was that easy access to patients would lead to 
greater contact with the patients than would easy observation of 
patients. It is a policy decision where the conflicts implied by the 
Level of Interaction facet were recognised by the designers and the 
decision was taken to facilitate the less distant forms of interaction.
The validity of the design assumption for American hospital wards, with 
mainly single and double bedrooms, is demonstrated by Trites et al. 
(1970). They find that more compact wards facilitate more contact with 
the patients. However the content and structure of the Level of 
Interaction facet suggests that the validity of the design assumption, 
that ’easy access1 would be an adequate replacement for ’easy 
observation’, can be questioned for British wards.
The first reason for suspecting that easy access is not an adequate 
replacement for easy observation comes from the content of the original 
interviews. The interviews contain reference to both the observation of 
patients in general and the observation of patients from the staff base. 
This demonstrates that nurses in British wards still consider observation 
an aspect of nursing care and that the staff base is an appropriate 
location from which the observation of patients should take place.
The Level of Interaction facet illustrates conflicts. Cubicled wards, 
the basic current design, and the stated requirement of the present day 
nurse, to be able to observe the patients easily, represent one of these 
conflicts. A Nuffield approach is needed to solve this problem; that is, 
both research on the necessity for easy observation and the use of the 
research findings for formulating design principals for future ward 
plans.
The partitioning of British hospital wards only began with the Nuffield 
plan in 1955 and many of the wards still in use are the open Nightingale 
plan. This may explain why observation is still a part of direct care 
for British nurses. However, it is not just the content of the model 
that questions the design assumption that partitioning wards to 
facilitate access will lead to greater contact between nurses and their 
patients.
An additional reason for suspecting the Nuffield design assumption comes 
from the analysis presented in Chapter 10. The analysis shows a 
difference in Level for the various 'access' items. The items concerned
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with ’access to patients' occur in the region corresponding to the most 
remote level of interaction, observation (A-j), while 'access to 
facilities' items are in a less distant category (A2). In Chapter 5 it 
is proposed that the facet will order activities in terms of the relative 
psychological distance between the Referent and the individual. The 
structure and content of the Level of Interaction facet indicates that, 
for nurses working in modern cubicled wards, access to patients is a 
psychologically more distant activity than is access to facilities. This 
suggests that the partitioning of the layout of these wards, which was 
intended to improve 'access to patients' by making the wards more 
compact, has resulted in the activity being construed as the same thing 
as observation. The nurses see both activities as more remote from the 
direct contact with patients than the design team intended 'access' to 
be. It is an empirical question as to whether or not this is due to the 
partitioned layouts of modern wards or that nurses simply do not 
differentiate between observation and access to patients. Regardless, 
the analysis indicates that easy access to patients does not necessarily 
facilitate contact with patients, as was assumed by the Nuffield design 
team.
2.2.3 Design Implications of Interactions with Environmental Services
The ordering of the interactions with the environmental services, such as 
heating and lighting, also has design implications. For example, the 
night light at the staff base is related to two activities; one being 
clerical work of the nurses and the other the discomfort of the patients. 
These results suggest that design improvements can be made in order to 
retain the lighting service without the accompanying patient disturbance. 
In fact, a complete rethink of the lighting at night is suggested by the 
present work. All lighting at night, at the bedside, at the staff base, 
and in the ward in general, is considered by the nurses to be a source of 
disturbance to the patients. These results suggest that lighting is an 
aspect of ward design which would benefit from further work. For 
example, lighting on the skirting boards of the corridors may allow 
adequate surveillance for the night staff without causing disturbances to 
the patients.
The position of the heating and ventilation on the Level of Interaction 
facet also has design implications. Heating and Ventilation occur at a 
level which suggests they are a part of the whole ward atmosphere (A2). 
This position indicates that these concerns are not restricted to just 
the bed areas and utility rooms. When these services are designed for 
hospital wards it should be remembered that they have an impact on the 
entire ward.
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2.3 Summary of the Implications of the Levels of Interaction Facet
The structure and content of the Level of Interaction facet illustrate 
the range of activities which are a part of nursing care. The facet also 
points to the conflicts which may arise between activities. Examples of 
these conflicts are presented to indicate the possible design 
consequences. In addition the Level of Interaction facet questions the 
basic design principle of the Nuffield plan that greater compactness will 
lead to more direct contact between nurses and their patients.
3 THE REFERENT: FACET (B)
The three elements of the Referent facet are People, Locations and 
Environmental Services. It is an unordered facet which plays a polar 
role in structuring the phenomenon of ward evaluation.
3.1 Implications for Nursing Care
The referent classification is proposed by the BPRU's model of the 
environmental system and is implied by Raphael’s (1969) classification of 
patient complaints, as obtained from interviews. However it has been 
unobtainable from observational studies, such as Trites et al. (1970), 
because the experience of the environmental services is mainly an 
internal event and can not be directly observed. Also, the facet has not 
been retrievable from linear-based analytical models, as used by Sears 
and Auld (1976). The successful demonstration of the polar role played 
by the facet in the SSA space explains why this is so. The qualitative 
nature of the differences between the three referents can not be 
illustrated by linear models.
The Referent facet illustrates the richness of the nurses1 experience of 
the ward environment. It demonstrates that the provision of nursing care 
involves the interaction with three different aspects of the environment. 
It also illustrates that the physical environment does not just situate 
behaviour. Rather, the Referent facet shows that the provision of care 
to patients is achieved through the interaction between the nurses and 
the setting as described by the three elements.
3*2 Tmnlinations of the Referent Facet for Ward Designs
The prediction of the three elements of the Referent facet was derived 
from the BPRU's functions of a building. One function is provided by the 
environmental services, such as the heating system providing thermal 
comfort. The other two functions are served by the spatial layout of the 
building. They include facilitating the interaction between people and 
facilitating the direct use of the building. The retrieval of the three 
referents demonstrates that the facet describes the functions served by a 
building in a way which is relevant to people's experience of that
197
environment. In turn this retrieval allows people’s environmental 
experience to be a source of information for improving the functions 
served by the building.
A consideration of the three referent elements provides information 
directly relevant to the design of hospital wards. They identify 
different aspects of more general issues which a ward design ought to 
accommodate. This is most clearly illustrated when the referent elements 
are taken in conjunction with the elements of the Level of Interaction 
facet. For example the general atmosphere of the ward (A2) can be 
described as having three different components:
-patients having a place to sit and chat in the ward area (B-|) 
-patients having access to the dayroom (B2)
-the heating and ventilation systems (B3)
Each of these is a necessary, but not sufficient, requirement for a good 
ward atmosphere. All three must be considered in producing a design 
which will facilitate the general requirement. Other examples of this 
three-component classification are:
for patient treatment:
-treatment at the bedside (B-j)
-treatment in the treatment room (B2)
-adequate lighting at the bedside for treatment (B3) 
for preventing disturbances:
-from noise from other patients (B^ )
-from intrusion in the sanitary facilities (B2)
-from lighting at night (B3)
While the examples given above are all concerned with direct care, this 
classification of general issues can also be applied to indirect nursing 
activities. The necessary but not sufficient characteristic of the 
components, illustrated above, suggests that designers must be aware of 
all three aspects of patient care. For example disturbances to patients 
do not just occur while patients are in bed. A design to reduce 
disturbance would also have to consider the level of provision and 
location of the sanitary facilities in the ward. Thus while the Level of 
Interaction facet points to possible design conflicts, the Referent facet 
points to possible design omissions.
3.3 Summary of the Implications of the Referent Facet
In summary, the successful retrieval of the three elements of the 
Referent facet confirms the general model of environmental systems 
proposed by the Building Performance Research Unit (1972). It also 
illustrates the richness of the nurses' experience of their ward
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environment. In addition, the demonstration of the polar role played by 
the facet provides information on how nurses think about the ward which 
is directly useful to the design process. The polar nature of the facet 
illustrates that general issues can be described as having three 
different components, all of which must be taken into account when 
designing a ward to facilitate the general concerns.
4 SUMMARY OF THE IMPLICATIONS OF THE MODEL FOR NURSING CARE AND WARD 
DESIGN
The content and structure of the three facets, as retrieved from the 
empirical analysis, provide information both about the nature of current 
nursing practice and about the design of the wards in which this activity 
takes place. The Type of Care facet illustrates how nursing activities 
in the ward are organised as a system, with Indirect care activities 
facilitating the Direct care of the patient. The content of each element 
questions the design decisions concerning the amount of bedspace to 
provide and the location and provision of the treatment room. »
The Level of Interaction facet illustrates the range and order of the 
activities involved in the direct care of the patient. This facet casts 
doubt on the assertion that nurses have a restricted view of what direct 
care to the patient may involve. It also illustrates the conflicts which 
may occur between activities and the design compromises which may result.
The Referent facet confirms the general model of environmental system 
proposed by the BPRU (1972). It is a qualitative facet and, as such, has 
not been retrievable from linear-based analytical models. The Referent 
facet is useful to design decision-making in that it illustrates that 
general issues have three components, all of which must be taken into 
account when designing a ward to facilitate these general concerns.
This chapter has been concerned with the direct implications of the model 
of ward evaluation for the nursing in and design of hospital wards. 
Chapter 13 extends the applied contribution of the model. It uses the 
ward evaluation model to examine the relationship between the evaluations 
of the wards and the physical characteristics of the wards.
Chapter 13
THE POTENTIAL OF THE MODEL FOR STRUCTURING 
THE PHYSICAL CHARACTERISTICS OF MODERN HOSPITAL WARDS
1 INTRODUCTION
The applied objective of the work is the examination of the relationship 
between modern ward designs and the provision of nursing care. As 
discussed in Chapter 1, there are three aspects to the general applied 
objective. One aspect is to provide an account of the nurses' experience 
of giving patient care in the modern ward context. Chapter 12 describes 
the applied implications of the model of ward evaluation for the nature 
of current nursing practice and for the design of future wards. A second 
aspect is to use the model of evaluation to develop a concise instrument 
for the evaluation of future wards. The successful accomplishment of 
this objective is presented in Chapter 10.
The third aspect of the applied objective is presented in Chapter 13. It 
is an attempt to establish the relationship between the physical 
variations of the wards and the evaluations the wards receive. The 
purpose is to illustrate how different design types compare in terms of 
facilitating the various aspects of nursing care. The approach to this 
problem is to use the structure of the evaluation model to develop a 
model , of physical ward descriptors. From the model of physical 
descriptors a taxonomy of ward types is derived.
The discussion of the physical model is structured in the same manner as 
that of the evaluation model. Chapter 13 presents the development of the 
model. While it must be emphasised that the work in this chapter is of 
an exploratory nature, the model of physical descriptors does provide 
design-relevant information. Chapter 14 discusses the results of Chapter 
13 and their implications for future ward planning.
The remainder of Section 1 provides a brief summary of the rationale 
behind the approach used to develop the model, the basic requirements of 
the model and an outline of the organisation of the chapter.
1.1 Xfa£ Rationale. Esc jfchs itoEQash
The evaluation of physical settings is a well established method of 
studying the environment. However, the next stage of linking these 
evaluations to the variations in the physical characteristics is 
infrequently attempted. This gap in the field of environmental research 
is reflected in the inclusion of a symposium called 'The Status of the 
Objective, Physical Environment in Environmental Psychology' in the 1980 
American Psychological Association Conference. In his paper given at the
200
symposium, Margulis (1980) suggests that there is 'precious little 
psychological theory (which) has attempted to relate behavior to the 
structural aspects of the objective environment’. Canter (1977) suggests 
that pragmatic approaches to the objective physical environment have also 
tended to be inconclusive. The problem as stated by Canter (1977) is 
that:
'Taken in the abstract, independently of any conceptual framework, there is an infinity of ways of dividing up and measuring physical parameters.Weight, size, colour, shape, form, texture or combinations of any or all of these and many others, at any scale, are feasible. So researchers have either selected one which caught their fancy, with disappointing results, or given up because they were spoilt for choice.’
The basic premise of the approach, being utilised in Chapter 13, is that 
in order to establish whether the physical characteristics of wards 
facilitate nursing activities, it is first necessary to structure these 
characteristics such that they reflect the structure of the evaluations.
The premise is adopted from Rapoport's (1977) work which suggests the 
environment has a structure which both reflects and facilitates people’s 
activities. The examples Rapoport cites concern the match between plans 
of primitive villages and the pattern of the dwellers' social life 
styles. In settings where the designers and users are not one and the 
same, this match can not be assumed. For example, as described in 
Chapter 2, the prototype plan for modern wards developed by the Nuffield 
team, was a reaction against the then current nursing practice rather 
than a reflection of it. Nevertheless, to investigate the degree to which 
a setting facilitates people’s goals and activities, the most appropriate 
structure to impose on the physical characteristics is one that reflects 
the structure of the activities the environment houses.
The evaluations by the nurses are used to represent the activities. It 
is taken that the purpose of a nurse being in a ward is to provide 
nursing care. This general purpose initiates and directs the nurses' 
activities. The role of the physical environment is to facilitate these 
purpose-based activities. Therefore, nurses evaluate the wards in terms 
of the extent to which they facilitate the activities involved in the 
provision of nursing care. Consequently, the pattern of the evaluations, 
as illustrated in the evaluative model is taken as a reflection of the 
pattern of the activities within the ward. The structure of the 
evaluations, as represented by the Evaluation Model in Chapter 10, is 
used to structure the physical characteristics.
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1.2 JSgguIcgfigpfcs ihe .Ehysical P-gsficiBtors Model
There are three basic requirements of the model of physical ward 
descriptors. The first is that it is multivariate. Each ward has a 
range of both evaluative and physical characteristics by which it can be 
described. Consequently the problem requires a multivariate approach 
such as facet theory. Through the facet approach the structure of the 
nurses' evaluations of modern wards (as defined by the evaluation model) 
is used to organise the physical characteristics of the wards.
A second requirement of the model is that it can be used to derive a 
taxonomy of ward design types. Unique physical characteristics of 
hospital wards do not exist on their own, independently of each other. 
Rather, together they form the entity known as a hospital ward. 
Therefore it is necessary to treat them as a part of an integrated whole 
when exploring their relationship with the evaluations. This requirement 
is satisfied through the use of the multiple classification system of the 
facet approach. This system of description generates the ward design 
types.
The third requirement of the model is that it be capable of describing 
individual wards. Much of design involves the creation of an individual 
unique plan. Even though ward planning in Britain is moving towards a 
standardised approach, this is not as yet fully implemented and unique 
design solutions are still being generated. In addition, the building of 
new hospitals is not the only solution to improving the quality of the 
physical environment. As is discussed in Chapter 14, remodelling plays 
an important role in maintaining standards. If the model is to 
contribute to this process it must be capable of describing the 
relationship between the physical and evaluative descriptors of 
individual wards.
In summary, the objective is to develop a model of physical ward 
descriptors which is based upon the evaluations and has the 
characteristics of being a multivariate, integrated system of description 
applicable to the individual ward case. Such a model has not been 
attempted before. Consequently the procedure of development is one of 
exploration, with one stage evolving out of the results of previous 
stages. The following section summarises the stages in the development.
1.3 .PrggnigsfcioD ihe Phgptec
The process of linking together the physical and evaluative descriptors 
of wards is an involved one. Therefore it is of value to briefly 
summarise the route through.
Section 2 provides a brief review of previous approaches to the problem 
of accommodating environmental descriptors into environmental psychology
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research. There are two major requirements of the physical descriptors 
suggested by previous work. The first is that they be related to human 
activities. The second is that this relationship can not be expected to 
be an one-to-one deterministic relationship; therefore the physical 
descriptors are best dealt with as general characteristics. The 
remainder of the chapter illustrates the method used to develop a model 
of ward design types based upon the evaluative model. The five major 
stages in the development of the model are:
1. Structuring the ward population according to their evaluative scores.
2. Generating general physical descriptors for each ward.
3. Structuring the physical descriptors such that they reflect the structure of the evaluations.
4. Illustrating the evaluative—based model of physical descriptors.
5. Testing the model on a sample of wards.
Section 3 describes the structure of the evaluative scores to be used in 
structuring the physical descriptors. The purpose is ultimately, to 
identify patterns of physical descriptors unique to subgroups of wards 
with similar evaluative scores. The structure of the evaluative scores 
is restricted to the classification by the Level of Interaction facet. 
Partial Order Scalogram Analysis (POSA) is used to structure the 
subgroups of wards. This provides an integrated system for describing 
the population of wards which illustrates systematic variations in both 
type and number of high evaluative scores received across the groups.
Section 4 presents the data to describe the wards in terms of their 
physical characteristics. It describes the data collection and the 
method used to generate general physical descriptors of hospital wards. 
Nine physical indices, corresponding to the nine major types of 
facilities within a ward, are produced. Each index consists of a range 
of physical variables related to the specific type of facility. The 
indices are the physical data to be structured by the evaluative 
measures.
Section 5 describes the matching of the evaluative and physical 
descriptors. As stated previously, wards based upon the Nuffield design 
can not be assumed to be structured to reflect the nursing activities 
that take place in that setting. The purpose of Section 5 is to 
establish whether the structure of the indices can be retrieved when 
structured by the evaluative measures. Multidimensional Scalogram 
Analysis (MSA) is used to test the match. This analysis is appropriate 
because it assumes no a priori structure to the data. The conclusion
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drawn from the analysis is that, at a general level, the physical 
descriptors do reflect the structure of the evaluative measures.
The model of ward types is presented in Section 6. The method for 
developing the model is to group the wards together according to their 
evaluative scores. Through the use of MSA these groups are ordered by 
their physical descriptors. The ordering reproduces the structure of the 
ward population by the evaluative scores proposed in Section 3. The three 
general physical descriptors obtained from the analysis are:
1. The degree of partitioning of the main ward area.
2. The level of provision of essential facilities.
3. The level of provision of extra facilities.
Each of the general physical descriptors corresponds to an aspect of 
nursing care. The degree of partitioning of the main ward area is most 
closely associated with the ease of patient observation (A-]). The 
provision of extra facilities corresponds to preventing disturbances and 
affording privacy (A^ ). A high provision of essential facilities has the 
overall impact of increasing all the evaluative scores that wards 
receive.
The final requirement of the model is that it is capable of describing 
individual wards. To test this, Section 7 presents a MSA on a sample of 
99 wards. The analysis demonstrates that, in general, the model can be 
used reliably to describe individual wards. Section 8 is a summary of 
the chapter.
2 PREVIOUS APPROACHES
Environmental research which attempts to accommodate physical 
characteristics tends to adopt one of two approaches. One approach is to 
develop general environmental descriptors independently of people's 
responses to settings and then establish the relationship between them. 
Such work has been carried out by Venturi (1966) and Kaplan, Kaplan and 
Wendt (1972). Examples of environmental descriptors developed by these 
researchers are complexity, incongruity and novelty. However, as 
illustrated by Wolhwill (1976), there is little agreement about the 
definitions of these general descriptors and, more importantly, there is 
no clear consensus about the relationship that exists between the general 
descriptors and people's responses. A basic requirement of a description 
of the physical characteristics to be of use in the field of 
environmental psychology, is that it is related to some characteristic of 
the people who use the environment.
An alternative approach, at the other extreme, is to take individual 
characteristics and examine their relationship with human responses.
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Sears and Auld (1976) illustrate the inadequacies of this approach in 
their evaluation study of hospital ward designs. When one-way analyses 
of variance were carried out for each physical variable (for example 
number of baths) against each evaluation factor, the number of 
statistically significant differences are such that no clear pattern of 
relationships can be established. The above example suggests that a 
structure must be imposed on the physical characteristics in order to 
identify the relationship between them and human activities.
In summary, previous work in the area suggests that for physical 
descriptors to be of use in environmental psychology research they must 
be related to human activities and must be structured to give general 
environmental descriptors. Section 3 presents the description of the 
evaluative measures which are used to structure the physical variables. 
It includes a description of the analysis to be used and the form the 
data is to take.
3 THE STRUCTURE OF THE EVALUATIVE SCORES
Section 3 describes the steps involved in providing an integrated 
description of the population of wards according to the evaluative scores 
they received from the nurses. Section 3.1 presents the rationale for 
using the Level of Interaction facet to structure the evaluative scores. 
Section 3.2 describes the steps in calculating the evaluative scores for 
each ward and Section 3.3 presents an integrated description of the ward 
population described in terms of evaluative scores.
3.1 The Classification o f the Evaluations bv the Level o f Interaction 
Facet
The description of the evaluations is restricted to the classification of
the items by the Level of Interaction facet. The use of this facet
relates to the applied objective of environmental evaluations, as stated
by Canter (1975); that is to:
’evaluate an existing building or aspects of it so as to provide information upon the effectiveness of the principles upon which it was based.'
The most distinctive characteristic of the Nuffield plan which has been
incorporated into all the wards in the present survey, although in
varying degrees, is the increased partitioning of the layout. The design
principle behind the Nuffield plan was the desire to redirect the
emphasis of the type of contact between nurses and their patients. As
stated in Chapter 12, the concern of the design team was that the open
Nightingale wards overemphasised the 'observation of patients' rather
than the 'direct contact between nurses and patients'. By partitioning
the wards into bedroom cubicles the Nuffield design team produced a
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prototype plan which is more compact than the older styled open wards. 
The basic assumption of the designers was that while ’patient 
observation* would be made more difficult, 'access to patients' would be 
easier and would, therefore, result in greater 'direct contact'. In 
addition the smaller bedrooms were intended to improve 'patient privacy 
and reduce disturbances such as noise'. This design policy is a direct 
attempt to influence the level at which nurses interact with their 
patients. Yet to date there is no clear information about how the 
various design consequences of the policy relate to current nursing 
activities.
The distinction made between nursing activities in the Nuffield design 
policy is the same as the elements of the Level of Interaction facet, 
retrieved from the analysis of the nurses' evaluations of the modern ward 
designs based upon the Nuffield plan. Therefore this facet is used to 
examine the relationship between the physical and evaluative descriptors 
of modern wards in order to 'provide information upon the effectiveness 
of the principles upon which they are based1 (Canter,1975).
3.2 Hag JEgalaafcjLgs Descriptions Individual yards
The initial stage of examining the relationship between the physical and 
evaluative ward descriptors is to group together wards on the basis of 
their similarities in facilitating the activities which occur at each of 
the levels of interaction. To make it an integrated system of evaluative 
descriptors, the facet approach is used to develop a multiple 
classification to describe each ward in terms of its evaluative 
assessments. The particular structural analysis used to describe the 
wards in this manner is Partial Order Scalogram Analysis, referred to as 
POSA (Shye,1978). POSA is used to systematically describe the 
similarities and differences between individuals (or groups) in terms of 
their profile of variables.
One POSA requirement is that each variable or item in the profile must be 
'an aspect of the concept under study* (Shye,1978). In this instance 
each item is an aspect of ward evaluation as represented by one of the 
elements of the Level of Interaction facet. A second requirement of the 
data necessary to ensure that POSA is appropriate is that each item can 
be ordered from 'high' to 'low' with respect to the underlying concept. 
The scaled evaluations are consistent with this requirement.
The above requirements are the same as for developing a perfect scale or 
Guttman Scale (Stouffer et al.,1950). What distinguishes POSA from a 
perfect scale is that it can accommodate subjects with incompatible 
profiles. For example, one ward may score high on just facilitating
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'patient observation' while another receives a high score for 
facilitating 'privacy' only. Both these wards can be included in the 
POSA structure.
In order to group the wards according to the scores on the Level of 
Interaction facet, the scores are broken down into their element 
constituents. The steps are:
1. Deriving the 21 structuple scores for each ward.
A structuple contains questions which share the same category 
membership across all the facets. For example all questions 
about patient privacy in the bedrooms belong to the structuple 
AijB'|C<j. A structuple score consists of the total score for all 
questions within a structuple divided by the number of questions 
in the structuple.
2. Calculating the 4 element scores for each ward.
An element score is derived by adding together all the structuple 
scores belonging to a given element and dividing by the number of 
structuples. For example the element score for Preventing 
Disturbances (A^ ) is the average score across the following 
structuples:
Patient Privacy (Aj^ B^ C-j)
Staff Privacy (A^B*^)
Privacy in Sanitary Facilities (A^ B^ C-j)
Storage of Unused Furniture (A4B2C2)
Disturbances from Bedside Light (A^ BgC-j)
Disturbances from Lighting at the Nursing Station (Ai|BgC2)
The reason for using average structuple scores to calculate 
element scores is that the number of questionnaire items in the 
structuples varies; consequently average scores prevent the 
overrepresentation of structuples with large numbers of 
questions.
3. Categorising the 4 element scores for each ward.
POSA operates on categorical data. Therefore, to group together 
wards with similar element score profiles it is necessary to 
create categories of ward scores. All the scores to be used in 
the POSA are dichotomous, with wards with average and above 
scores on an element belonging to one category and all below 
average wards in another category. This produces 4 dichotomous 
element scores for each of the 138 wards.
3.3 in  l afcsgcafcsd Sy.sfcgm Describing ihg. EacalaUan. Mar.ds
The purpose of structuring the evaluative measures is to identify the 
accompanying structure of the physical measures. Using the pattern of
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how the nurses' conceptualise these measures, (for example 'observation' 
being more similar to 'access' than to 'direct contact') predictions can 
be made about the relationship between these evaluative measures and the 
physical attributes. For example, in Chapter 12 the proposal is made 
that wards with open bays for bedrooms will be expected to receive high 
scores for facilitating observation, while wards with closed bedrooms 
will be expected to be evaluated highly on preventing disturbances.
However, treating the evaluations as discreet measures will be of limited 
use in design terms. In any one given ward, nursing activities relating 
to observation, access, contact and preventing disturbances all take 
place; generating potential sources of conflict. For example, Chapter 12 
illustrates how the location of the dayroom should provide easy access 
for patients, yet must not be a source of disturbance for the patients 
still in their beds. Some ward designs may facilitate the whole range of 
nursing activities, while others none, or a combination of activities 
occurring at different levels. To state this in another way, wards can 
be described both in terms of the number and kinds of interactions their 
design facilitates. Figure 13.1 gives the POSA description of the domain 
of wards grouped according to their dichotomised evaluative scores. In 
the structure 0 represents a low score and 1 refers to a high score. The 
number in brackets represents the number of wards with a given profile of 
evaluative scores. (15 of the total 138 wards can not be accommodated by 
this description.)
Figure 13.1 POSA structure of the Ward .E o p u la t lo n  ,acd&c£d Jay, lha. .Eyalua.fci.ys j& aE & s
A=observation B=access C=contact D=preventing disturbances
A B C D
The top row of Figure 13.1 describes all the wards which receive low
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scores for all four measures (represented as 0000). The bottom row 
contains all the wards which are evaluated highly on all four measures 
(1111). The middle three rows contain wards with various combinations 
of high and low scores. Thus moving down the diagram there is an 
increase in the number of high evaluation scores received.
Figure 13.1 also distinguishes wards in terms of the kinds of evaluative 
measures for which they receive high scores. On the left are the wards 
which score high on 'observation1, either on its own or (moving down the 
diagram) in conjunction with high scores on other measures. On the right 
are the wards which receive high scores for 'preventing disturbances', 
either alone or in combination with other measures. Thus moving across 
the diagram differences between wards are described in terms of the kinds 
of activities they facilitate. Figure 13.1 illustrates how POSA can be 
used to produce an integrated system of ward descriptors which 
illustrates systematic variations in both type and numbers of high 
evaluative scores received.
A further characteristic of the POSA structure presented above is that 
very few wards receive high scores for just Access (n=3) or for just 
Contact (n=2). This is also true for high scores on both Observation and 
Access (n=4) and for high scores on both Contact and Preventing 
Disturbances (n=4). The tendency is for wards to score either high on 
both Access and Contact or low on both of these element scores. 
Consequently, in order to provide a more parsimonious description, the 
scores for Contact are being used to represent the activities involved in 
the middle range of Levels of Interaction. The simplified structure is 
presented in Figure 13.2. The classification incorporates all but 8 
wards of the original 138 and is the structure to be used in establishing 
the relationship between the evaluative and physical descriptors of the 
wards.
Figure 13.2 POSA &L Mania Xan,Ev.akufLtlye Scs>x$s. smDEservation;.'^Contact A M TZejiSflLm g.
A=observation B=contact C=preventing disturbances
A B C
4 THE PHYSICAL CHARACTERISTICS OF THE WARDS
Section 4 presents the data used to describe the wards in terms of their 
physical characteristics. It describes the data collection procedure and 
the method used to generate generdl physical descriptors of hospital 
ward's.
4.1 Xb£ Collection .o£ Ehe Data m the Physical Characteristics
Appendix 1, Section 1.3 contains a copy of the Physical Description List 
(PDL) used to collect the data. The PDL is a self-completion document to 
be filled in by the Nursing Officers in charge of the sampled wards. The 
development of the instrument follows the same procedure as for the 
Evaluation Questionnaire. During the three pilots the PDL was modified 
and clarified to provide the instrument used in the main survey.
The Physical Description List consists of a series of questions 
concerning the type and level of provision of the prescribed ward 
facilities. The basis of the PDL is the schedule of accommodation for 
all ward plans contained within Hospital Building Note 4:Ward Units 
(DHSS,1976). The Building Note lists all facilities and systems to be 
provided within any one ward. In addition, floor plans of all the wards 
were obtained from the DHSS and a reduced copy attached to each PDL. The 
Nursing Officer was asked to indicate whether it was the correct plan, 
whether the rooms were correctly labelled and to indicate any structural 
changes or changes in use. The incorporation of the plans allows the 
identification of the location of various facilities which can not be 
obtained from written questions. In total 61 variables are retrieved 
from the PDL and plans (See Appendix 5 for a list of the variables).
Of the 144 wards included in the main survey, PDL's were returned for 138 
wards. The physical and evaluative measures for these 138 wards form the 
basis of the analyses to be discussed.
4.2 Classification s f  Xba Physical Qhanattteriatica
The work of Sears and Auld (1976), which demonstrates that dealing with 
individual physical variables produces uninterpretable results, suggests 
the necessity of combining similar variables. As recommended by Maxwell 
(1972) the data was submitted to a principal components analysis to 
reduce the variables to fewer components (See Appendix 5, Section 5.2 for 
the factor loadings). The first component of the analysis accounted for 
only 8.5% of the variance, with the loadings of the variables low for all 
the components. In addition, no logical sense can be made of the 
combination of variables which have the highest loadings for any 
particular component except when variables share a common category. An
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example of this is the variables concerned with describing the dayroom. 
The variables used to describe the dayroom (the provision of a dayroom, 
whether the dayroom is shared with another ward, the location of the 
dayroom in the ward and the type of dayroom) all contain the category 'no 
dayroom'. Similar results were obtained from a Multidimensional 
Scalogram Analysis carried out on the same data. The only clear 
partitions which occur are when a category is shared by several 
variables, as with the provision of the dayroom.
The fact that the physical characteristics are evenly distributed is 
consistent with the discussion of modern wards presented in Chapter 2.
In that chapter the suggestion is made that modern wards in England are 
basically the 1955 Nuffield design with variations occurring with respect 
to specific characteristics, but these variations do not combine to 
provide radically different ward designs. For the current sample of 
modern wards this assertion is substantiated; a variation in one 
characteristic is not accompanied by consistent variation in any of the 
other measured characteristics.
The above results indicate that the specific characteristics, as taken 
from the PDL, can not be used to provide an overall description of the 
setting. What is required is a more general level of description. The 
procedure adopted is the creation of a physical index for each type of 
facility within the ward. The criterion for a physical variable being 
included in an index is that it is a part of the description of a type of 
facility. For example the provision of an equipment room is a part of 
the description of the Ancillary Facilities. Thus each physical index 
consists of physical variables which refer to a particular facility. The 
nine major facilities described in this manner are:
1. -Genenaf Hard Characteristics .  ^  ^ w ,(eg. size, percentage of patients visible from the staff base)
2. Mul fri - bgddgd AreasTeg. location, number of beds
3. staff  .Base, N (eg. location, number)
4. Davroom(eg. location, bay or room)
6. A nc i l l a r y. Fa c i l i t i e s  ^ ^ .(eg. provision of treatment rm., pantry, equipment rm.)
9. Extra Facilities(eg. provision of cleaners' rm., relatives overnight rm.)
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The construction and quantification of the 9 physical indices involves 
three steps. The steps in the computation are:
1. Coding the variables.
The physical variables are coded in terms of facilitation. Using 
the Ancillary facilities as an example, fto have an equipment 
room, is assumed to facilitate the work of the nurses, while 'to 
share the treatment room with another ward' is assumed to be less 
convenient than 'not sharing'. Therefore 'to have' and 'not to 
share' are coded at the same level.
2. Grouping the physical variables according to the type of facility 
they describe.
43 of the physical variables from the PDL refer to one of the 9 
indices. However 10 of these variables have a level of provision 
which is applicable only to a small percentage of wards. For 
example, peripherally located Utility Rooms occur in only 2 of 
the 138 wards, with the rest having these facilities centrally 
located. Such variables are excluded from the indices, leaving 
33 variables to describe the physical characteristics of the 
wards. Table 13.1 gives a detailed list of the variables and 
their levels of provision included in each of the 9 indices.
The variables taken from the PDL to describe the General Ward 
Characteristics, the Bedroom and the Dayroom all appear to be 
concerned with openness or accessibility. Physically, they are 
described in terms of the level of partitioning. The remaining 6 
Indices describe the level of provision of facilities.
3. Calculating the 9 Index scores
Each index score is a summation of the levels across the physical 
variables assigned to a given Index. Table 13.2 gives the levels 
of partitioning or provision of each Index and the frequency 
distribution of wards across the range of levels for each of the 
9 Indices.
The index scores in Table 13.2 are the physical descriptor data to be 
structured by the evaluations made by the nurses. This matching of the 
evaluative and physical descriptors is presented in Section 5.
Table 13.1 Variables .used in the. Construction of the Nine Physical
lMiLc.es
l. Overall Ward Characteristics
% of patients visible from staff base
1=0%2=1-15%3=16-25%4=26-39%5=40-HI%
% of beds in single bedrms
1=23-HI%2=18-22%
3=1-17%
number of beds in ward
1=32-HI
2=30-313=27-294=12-26
shape of ward
1=L shape 2=linear 3=racetrack
2. Bedroom
number of beds in largest bedroom_____
1=4 beds 2=5 beds 3=6 beds 4=8 beds 5=12 beds
type of multibedded 
area
l=rooms only 2=rooms & bays 3=bays only
location of bedrooms
1=1 side 2=2 or more 
sides
3. Nursing Station
two-way location of desk for drug supplyspeech station clerk ' system_____
l=not have l=same side l=no desk l=topping 2=have as bedrms 2=desk 2=requisite
2=opposite
number of stations
l=one2=two
4. Dayroom
location dayroom
l=central2=peripheral
type of dayroom
l=without door 
2=with door
5* Sanitary Facilities
ratio beds to W.C's ratio beds to baths
provision of showers
1=5-HI 
2=LOW-4.99
1=11.5-HI 
2=L0W-11.49
l=no showers 2=have showers
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Table 13.1(con»t) Vanlab.le.s used in ihg. Construction of the Nine
Ehysjc.a,! Indices
6 Ancillary Facilities
sharing treatment provision of sharing pantryroom____________  equipment room _____________
l=not shared l=have l=not shared2=shared 2=not have 2=shared
7. Offices
provision of doctors' office
l=have 2=not have
use of sister's rm.
l=used by nurses only 2=used by others
sharing seminar rm.
l=not shared 2=shared
8. Nurses' Facilities
changing facilities
l=have 2=not have
sharingchanging facilities
l=not shared 2=shared
ratio beds to staff W.C.'s
1=L0W-13.49 2=13.5-25.5 3=25.5-HI
9. Extra Facilities
provision of sharing provision of provision provisioncleaners' rm. cleaner's rm. shampoo rm. flower rm. relativesovernight______________     rm. on ward
l=have 2=not have l=not shared l=have l=have l=have2=shared 2=not have 2=not have 2=not have
Table 13.2 Frequency, Distribution &£ Wands, £&n &£. tig. Nina
Physical Indices
WARD CHARACTERISTICS BEDROOMS NURSING STATION
Index Number Index Number Index Number
Score of Wards Score of Wards Score of Wards
4 5 3 13 6 9
5 ' 12 4 62 7 57
6 51 5 49 8 59
7 48 6 9 9 11
8 16 7 5 10 2
9 6
DAYROOM SANITARY FACILITIES ANCILLARY FACILITIES
Index Number Index Number Index Number
Score of Wards Score of Wards Soore of Wards
4 58 3 17 3 56
5 63 4 67 4 61
6 5 5 52 5 15
7_L 6X 6 2 6 6
nFFTPRq NURSES' FACILITIES EXTRA FACILITIES
Index Number Index Number Index Number
Score of Wards Score of Wards Soore of Wards
3 28 3 15 6 12
4 44 4 67 7 52
5 53 5 54 8 61
6 9 6 2 9 11
7 4 10 2
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5 MATCHING THE STRUCTURE OF THE PHYSICAL DESCRIPTORS WITH THE STRUCTURE 
OF THE EVALUATIVE DESCRIPTORS
As stated by Canter (1977),. without a conceptual framework any
classification of physical variables is valid. However as suggested by
Rapoport (1977):
’The environment has a structure and is not a randomassemblage of things. It both reflects andfacilitates relations and transactions between people and the physical elements of the world1.
The basic premise of this work is that before it is possible to establish
whether or not the physical setting of the ward facilitates the provision
of nursing care, it is first necessary to structure the physical
characteristics such that they reflect the structure of the evaluations.
The rationale for the nine physical indices developed in Section 4 is, 
simply, that each index refers to a particular part of the ward. Also, 
the ordering of the levels of the Indices in Section 4 is based upon the 
assumption of facilitation; that is, the varying levels of partitioning 
and provision will influence the ease with which nursing care can be 
carried out. The purpose of Section 5 is to establish whether the 
structure of the indices, that is the order, either in terms of degree of 
partitioning or in terms of the level of provision as proposed in Section 
4, can be retained when the indices are structured by the evaluative 
measures. This requires a form of analysis which demands no a priori 
assumptions about the structure of the data. The analysis most 
appropriate for this is Multidimensional Scalogram Analysis (MSA).
5.1 Tfa& p.ata
The procedure adopted to examine the match between evaluative and 
physical descriptors is to organise physical classes of wards by their 
evaluative scores. Physical ward characteristics do not exist 
independently of each other. Rather together they form the physical 
entity known as a hospital ward. Consequently, each physical index is 
treated as a part of an integrated system of physical ward descriptors.
In order to provide an integrated description, each level of each of the 
nine physical indices is treated as if it were a separate individual, 
giving a total of 38 such ’individuals1 (see previous Table 13.2). As 
stated in Section 4, each ward is assigned to one level of each of the 
nine indices on the basis of its physical characteristics. For the 
present analysis, average scores on each of the three evaluative elements 
are calculated for each group of wards having one of the 38 index levels. 
The evaluative scores are simplified by dichotomising them, using the 
mean score for each facet element as the dichotomising point. So, in
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effect, each group of wards is treated as one of 38 classes of ward type, 
for which 3 evaluations are available, each score being either a 0 for 
low or a 1 for high. This 38x3 matrix was submitted to an MSA.
5.2 Multidimensional Scalogram Analysis
MSA is a geometrical analysis which serves two functions (Zvulun,1978). 
Firstly, it illustrates the similarities between individuals (the 38 
index levels) in terms of their category membership on the items (the 3 
evaluative scores). To do this MSA only operates on unique profiles, 
combining together all individuals which have identical profiles. For 
the 38 index levels there are 7 unique evaluative profiles.
Secondly MSA illustrates the relationship between the items (the 3 
evaluative items); that is whether they partition the space in a similar 
manner. Each individual which has a unique combination of item 
categories is represented as a point in a two-dimensional space. The 
procedure of the MSA algorithm is to arrange these points in the space in 
such a way that for each of the 3 evaluative items, there will be a clear 
partition of the space into regions corresponding to each of their 
categories. The interpretation required is to identify whether these 
partitions are compatible with the order of each of the nine indices from 
which the 38 individuals were drawn.
ESA Space Diagram
In order to facilitate the interpretations, the output of the MSA 
programme produces a 'space diagram' which displays each of the 7 unique 
profiles as points in the space. Figure 13-3A presents the 'space 
diagram' for the 7 unique profiles representing the 38 index levels. 
Figure 13.3B gives the evaluative profiles for each of the 7 points. 
This figure illustrates the POSA structure of the evaluative profiles as 
presented in Section 3, Figure 13.2.
Figure 13.3 Space. Diagram p£ £h§. 1 UjQiQua Prp£il&s PX.deml Xx tjae 1 
Evaluative Measures (MSA 38 x 31
a: b:
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msa Item Diagrams
MSA also produces 'item diagrams' (one for each of the three evaluative 
items). In each item diagram the profile points are in the same position 
as in the space diagram, but are labelled according to the category of 
the item to which they belong. Figure 13.4 presents the partition lines 
for each of the three evaluative measures, with each element partitioning 
the space in a different manner. According to Zvulun's (1978) discussion 
of MSA, if all 3 of the scores gave an evaluative description of the 
wards which ordered the classes in the same manner (ie. an unidimensional 
Guttman scale), all 3 partition lines would be at the same angle. 
However each of the 3 evaluative scores divides the classes of wards into 
different groups, as represented by the angles of partition. This 
illustrates that each element makes its own unique contribution to 
ordering the physical indices.
Figure 13.4 Item Diagrams illustrating_theP.arJXtjLonLine.Hot..each 
the 2 .Evaluative Meagnras. 1MSA 38. x 21
5.3 The. Interpretation
The purpose of Section 5 is to establish whether the structure of the 
physical indices, that is whether the order, either in terms of degree of 
partitioning or in terms of level of provision proposed in Section 4, can 
be retrieved when the indices are structured by the evaluative measures. 
Figure 13.5 is the same MSA plot as given in Figure 13.3 and 13.4. Each 
of the nine diagrams in Figure 13.5 presents the position in the MSA 
space of the levels of each physical index. In general, these diagrams 
demonstrate at the dichotomous level, a match between the physical and 
evaluative descriptors of the wards. For example the level of provision 
of both Patients' Sanitary Facilities and of Offices are partitioned by 
the two values of the 'Prevention of Disturbances' measure in a manner 
consistent with an increase in provision.
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Figure 13.5 M  Leynlg p£ the jjjng. Physical IjodjLsns. PXle.rP.d IX Ihg 1 
Evaluative Mgasnoes. 1ESA 38. i  31
WARD BEDROOMS NURSING BASE
DAYROOM SANITARY FACILITIES ANCILLARY FAC.
EXTRA FACILITIES
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However the strongest relationship illustrated in Figure 13.5 is that 
between the degree of openness in the layout (as represented by the Ward, 
Bedroom and Nursing Base indices) and the extent to which they facilitate 
'Observation and Communication' (A-|). The evaluations made about the 
wards in terms of Observation also appear to be sensitive to other ward 
design variations, such as the level of provision of the Ancillary 
Facilities.
The evaluative measure concerned with Direct Contact between people or 
Direct Use of facilities (Ag) also structures the indices for the Bedroom 
and the Nursing Base at exactly the same level as Observation (A<j). The 
independent contribution made by the Ag item is the partition line for 
the level of provision of the Nurses' own Facilities. For two 
facilities, no clear partitions can be made which preserves their ordered 
increase in provision; they are the Dayroom and the Extra Facilities.
5.4 Conclusion
The MSA analysis structuring the 38 index categories according to their 
three evaluative scores demonstrates that, in general, the physical 
variables can be structured to reflect the structure of the evaluative 
measures. However, it also suggest that the relationship between 
'Observation' and the degree of partitioning in the layout dominates this 
matching. The importance of 'ease of observation', demonstrated in this 
work, is consistent with the findings of Sears and Auld (1976). They
found it necessary to restrict the detailed analysis to exploring the
relationship of the evaluation of the general ward layout (mainly in 
terms of observation) with the percentage of patients visible and the 
physical descriptors of the general ward area. This was necessary because 
the analytical method they used showed no clear relationships between the 
other evaluations and other physical characteristics. However Section 6 
presents a simplified model of the relationships which suggests 
additional patterns of similarities can be identified.
6 A MODEL TO DESCRIBE THE RELATIONSHIP BETWEEN THE PHYSICAL AND
EVALUATIVE DESCRIPTORS OF MODERN HOSPITAL WARDS
The analysis discussed in the previous section is used to explore whether 
or not it is possible to structure the physical characteristics in such 
a way as to reflect the structure of the evaluative measures. The final 
stage in exploring the relationship between these two types of 
descriptors, is to examine how the different design types compare in 
terms of facilitating the various aspects of nursing care. As the 
classes of wards used in the previous analysis are not independent, it is 
also necessary to test the match identified in Section 5.
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As stated at the beginning of the chapter, a model is sought which not 
only illustrates the relationship between these two types of descriptors, 
but which will also allow the relationships to be described as an 
integrated system of ward descriptors. The values the wards receive on 
the evaluations are used to provide a multiple classification system for 
the comparison of different design types.
The first stage in illustrating the relationships is to determine whether 
the proposed evaluative structure in Section 3 (and reproduced in Figure 
13.6) can be retrieved when the groups are ordered by the physical 
characteristics. Having established that the evaluative and physical 
descriptors reflect one another, the nature of the relationships is 
examined.
Figure 13.6 £QS£ s.tx.yp.t.,yrp pX Wpxd £ppp1p11pp ix  Xpxms pX tJieix
6.1 The Data
The model to be presented is a simplified account of the relationship 
between the evaluative and physical ward descriptors. A part of the 
preparation of the data includes dichotomising the physical indices into 
two levels of provision, in order to make them compatible with the 
evaluative scores. The content of each dichotomous level of the physical 
indices is determined by the partition lines made by the evaluative 
measures in the MSA in Section 5. For the Dayroom and Extra Facilities, 
where the partition lines are not clear, an even distribution of wards 
between the two levels is used.
Table 13.3 provides a summary of the predominate physical 
characteristics of the two levels for each index. As described in 
Section 4, each physical index is comprised of a range of physical 
variables. A given level may be obtained from different combinations of 
levels of provision of specific ward variables. Consequently, for some 
of the dichotomised indices there is more than one major combination
.E-VPlyp.tl.ve Profiles
A=observation B=contact C=preventing disturbances
A B C
1 1 0(13) 0 1 1(14)
1 1 1(33)
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Table 13.3 Description p£ the. Groups. eL Wards that Partitioned the Mne
■E h xa ioa l I n d i c e s
1. Ward Characteristics
(high partitioning) (low partitioning)
-0-15% patients visible -16-39% patients visible
-at least 22% of all -less than 22% of all
beds in single bedrms. beds in single bedrms.
-30 or more beds in ward -30 or more beds in ward
-L shape, linear or racetrack -linear or racetrack
OR
-0-39% patients visible 
-less than 22% of all
beds in single bedrms. 
-less than 30 beds in ward 
-linear or racetrack
2. Bedroom
(high partitioning)
-all closed rooms 
-bedrms on 1 side only 
-6-8 beds in largest bedrm.
OR
(low partitioning)
-both rooms or bays 
-bedrms on more than 1 side 
-6-12 beds in largest bedrm.
OR
-all closed bedrms.
-bedrms on more than 1 side 
-4-5 beds in largest bedrm.
3. Nursing Station
(low provision)
-1 station
-located on same side 
of ward as bedrms.
-bays only
-bedrms on more than 1 side 
-4-5 beds in largest bedrm.
(high provision)
-2 stations
-located on opposite side 
of ward as bedrms.
4. Dayroom
(not accessible) 
-located on periphery 
of ward 
-with door
(accessible) 
-located in centre 
of ward 
-without door
5. Sanitary Facilities
(low provision)
-5 or more beds per W.C. 
-11.5 or more beds per bath 
-with or without showers
(high provision)
-less than 5 beds per W.C. 
-high provison of either 
baths or showers
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Table
6.
7.
8.
13.3 (con't) Description of the Groups qL Wanda thaE 
the ijjpe Physical ImUfigg.
Ancillary Facilities
(low provision)
•no equipment room 
■either treatment room 
or pantry shared
(high provision)
-have equipment room 
-treatment room and 
pantry not shared
Offices
(low provision)
■no doctors' office 
■sister's rm shared 
-seminar rm not shared
(high provision)
-have doctors' office 
-neither sister's room nor 
seminar rm shared
OR
-have dorctors' office 
-shared sister's rm. 
-shared seminar rm.
Nurses' Facilities
(low provision)
-no changing rm. 
-changing rm. shared 
-at least 25.5 beds per 
staff W.C.
(high provision)
-have changing rm. 
-changing rm not shared 
-less than 25.5 beds per 
staff W.C.
OR
-low provision on just one
Extra Facilities
(low provision) (high provision)
2 or less of'the following -3 or more of the following 
facilities facilities
provision of cleaners' rm. 
sharing of cleaners'rm 
provision of shampoo rm. 
provision of flower rm. 
provision of relatives' 
overnight rm. in ward
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which characterises a level. Table 13.3 provides a description of all 
the major combinations where this occurs.
The wards are grouped together according to their dichotomous scores on 
the three evaluative measures, giving 7 groups of wards in all, as 
illustrated in the POSA structure of Figure 13.6. For each of the 7 
groups, the distribution of the two levels of each of the nine physical 
indices are calculated (See Table 13.4). From Table 13.4 the modal or 
most frequently occurring level of each index can be identified. Each 
group is assigned its modal level on each of the nine indices. (For the 
Offices index there is an instance where the number of wards is the same 
for both levels. Consequently three levels are used for this index: 
1=low provision, 2=even distribution and 3=high provision.) This 
provides a matrix of 7 individuals described by 9 variables (see Table 
13.5). An MSA was carried out on this 7x9 matrix.
Table 13.4 Modsa pisty ibjutio.ri px PJay.s.LoaI .Indi-Q.es. Xen pash cp.mbim.tlon ■PL MPimtjxe M.e.a.simep.
Ward Bedroom Nursing Station Dayroom Sanitary Facilities
cat. cat. cat. cat. cat.1 2 1 2 1 2 1 2 1 2
000 9 20 9 20 12 17 12 17 12 17
001 4 14 5 13 5 13 5 13 6 12
010 3 6 3 6 4 5 8 1 5 4
100 9 5 11 3 8 6 9 5 6 8
011 6 8 4 10 8 6 10 4 4 10
110 10 3 10 3 11 2 6 7 4 9
111 22 11 17 16 20 13 18 15 12 21
Ancillary Offices Nurses' Facilities Extra Facilities
cat. 1 2 cat.1 2 cat.1 2 cat.1 2
000 16 13 16 13 9 20 15 14
001 11 7 9 9 7 11 10 8
010 7 2 5 4 6 3 3 6
100 9 5 6 8 8 6 5 9
011 12 2 6 8 5 9 6 8
110 10 3 5 8 7 6 7 6
111 14 19 16 17 14 19 20 13
Category (cat.) 1=low partitioning or low provision Category (cat.) 2=high partitioning or high provision
224
Tables 13.5 Matrix of Modal Scores
VJD BD NS DAY SF ANC OFF NF EX
000 2 2 2 2 2 1 1 2 1
001 2 2 2 2 2 1 2 2 1
010 2 2 2 1 1 1 1 1 2
100 1 1 1 1 2 1 3 1 2
011 2 2 1 1 2 1 3 2 2
110 1 1 1 2 2 1 3 1 1
111 1 1 1 1 2 2 3 2 1
1=Low Partitioning or Low Provision 
2=High Partitioning or High Provision
6.2 Iha MSA Analysis
To reiterate, the prediction is that the physical indices will reflect 
the structure of the evaluative measures. Each point in the space is a 
group of wards which are evaluated in the same manner. , However the 
position of these points in the space is being ordered by their modal 
level of provision on the nine physical indices. The expected pattern is 
that the physical variables will structure the groups of wards as 
represented in the POSA structure of Figure 13.6.
The MSA Space Diagram
The distribution of the points in the MSA space diagram, each point 
representing one of the combinations of evaluative measures, is given in 
Figure 13.7. In general, this is the same structure as predicted by the 
nature of these measures. For example 'Contact1 is intermediate to 
'Observation' and 'Preventing Disturbances'. Also the groups that score 
high on two evaluative measures lie between the groups which score high 
on only one measure and those wards which receive high scores on all 
three measures. This demonstrates that the classification of the 
physical characteristics does reflect how the wards are evaluated. The 
combination of scores which does not match well with the physical 
variables is that of all low scores. This suggests that the receiving of 
all low scores is less predictable from the physical characteristics than 
are the various combinations of high scores.
Figure 13.7 The &L ih£ EyaluafeLys QamhipafcisM in Xhs USA
jSBag-g- pndfirfid hx ihs .Nine. Ehxsieal InALasa
The Mne USA item Diagrams
Figure 13.8 presents the partitioning of the same space by the nine 
Physical Indices. The partitions divide the space according to the two 
levels of each of the nine Physical Indices. These partitions show the 
similarities between the indices. The MSA illustrates four different 
angles of partitioning by the nine Physical Indices. They are:
-the vertical partitioning by the Ward, Bedrooms and Nursing Base 
Indices
-the diagonal partitioning by the Sanitary Facilities, Ancillary 
Facilities and Offices Indices 
-the horizontal partitioning by the Nurses' Own Facilities and the 
Extra Facilities 
-A diagonal partitioning by the Dayroom Index
6.3 Xba Rfila.tionshiR between Ehs. Evaluative ml Physica l Descriptors 
The clearest interpretation of the results of the MSA is for the vertical 
partition which occurs for the general Ward Characteristics, the Bedroom 
and the Nursing Base. On the left of each of the item diagrams are the 
wards which are small and open, have large open bedrooms and a high 
provision of nursing bases.
The relationship between the physical indices which have the vertical 
partitionings and the evaluative measures is illustrated in Figure 13.9. 
As shown by the diagram, the wards on the left are also the groups which 
receive high scores for 'ease of observation'. This illustrates that the 
variations in these three general physical descriptors make their 
greatest contribution to the provision of nursing care in terms of the 
general visibility of the ward they provide.
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Figure 13.8 The taiitjpmng to SP3SS. to ito Nine, Physical Indices
11 x 9. matrix).
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The second type of partition illustrated in Figure 13.9 is diagonal, 
which occurs for the Ancillary rooms, Offices and Sanitary Facilities. 
While this angle does not correspond to any one evaluative measure, it 
does reflect the number of high scores received. The higher the level of 
provision of these facilities, the higher the scores for all three 
measures. This suggests that good provision of essential facilities has 
a general effect of improving the ease with which nurses provide care.
The third partition angle, illustrated in Figure 13.9, corresponds with 
the scores received for the Prevention of Disturbances measure. This 
horizontal partition occurs for Nurses1 own Facilities, such as changing 
rooms and staff toilets, and for Extra Facilities including, for example, 
cleaners' rooms and relatives' overnight rooms. Wards with a high 
provision of Nurses' Facilities do well on preventing disturbances. This 
is consistent with the evaluative items, in that several questions are 
asked about staff privacy and sanitary facilities. However, a high 
provision of Extra Facilities appears to have the opposite impact. This 
suggests that wards which accommodate people other than patients and 
nurses, are more likely to have instances where these extra people are 
seen by the nurses as causing disturbances.
The final partition is that created by the two levels of the Dayroom 
index. The meaning of this is not clear except that, in general, wards 
with centrally located dayrooms receive high scores for all combinations 
except 'the prevention of disturbances' only (001).
6.4 ifag. Taxonomy: to  .Ward lyres
The analysis indicates that there are three different ways in which a 
ward may be classified by its design, each of which reflects a different 
aspect of use:
-the extent of partitioning of the main ward areas 
-the provision of essential facilities 
-the provision of extra facilities 
Taking these three general ward characteristics, eight different types of 
wards can be described (See Table 13.6). For example, one type would be 
wards with large, closed layouts with a high provision of both essential 
and extra facilities. Another type would be small, open wards with high 
levels of essential facilities and a low provision of extra facilities. 
Because each design type corresponds to a particular combination of 
evaluative descriptors, their characteristics can be used to predict the 
relative success of future ward designs in facilitating the full range of 
nursing activities.
The final requirement of the model is that it can describe individual 
wards, not just design types. Section 7 describes the test of this.
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Figure 13.9 X h g  P a r t i t i o n s  j i x u s t .r p t . i n g  i f c p  R e l a t i o n s h i p s ,  
P h y s i c a l  .a n d  .Hiv.a l .y a t .i y g .  H a r d  P .e .g Q .r i p t p r g
the
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229
Table 13-6 The Eight .Ward Typaa jjerlxfid .IxPiQ HedfiJL sX ,P.hy.aifial 
P.gasrjj&Qca
Level of 
Provision of 
Essential 
Facilities
Level of 
Provision of 
Extra 
Facilities
Level of Partitioning of Main Ward Area
High Partitioning Low Partitioning
High
Provision
High
Provision
High degree of 
partitioning
High Provision 
of Essential 
and Extra 
Facilities
Low degree of 
partitioning
High Provision 
of Essential 
and Extra 
Facilities
Low
Provision
High degree of 
partitioning
High Provision of 
Essential 
Facilities
Low Provision of 
Extra Facilities
Low degree of 
partitioning
High Provision of 
Essential 
Facilities
Lew Provision of 
Extra Facilities
Low
Provision
High
Provision
High degree of 
partitioning
Low Provision of 
Essential 
Facilities
High Provision of 
Extra Facilities
Low degree of 
partitioning
Low Provision of 
Essential 
Facilities
High Provision of 
Extra Facilities
Low
Provision
High degree of 
partitioning
Low Provision of 
Essential and 
Extra Facilities
High degree, of 
partitioning
Low Provision of 
-Essential and 
Extra Facilities
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7 THE MODEL APPLIED TO INDIVIDUAL WARDS
As stated in the Introduction, it is important that a model or 
description of the relationship between design variations and the 
provision of nursing care be applicable to the individual ward case. A 
final Multidimensional Scalogram Analysis provides a test of this 
requirement.
7.1 The Data
Each ward is treated as a separate individual to be described by both the 
evaluative measures and the physical indices. Each of the combinations 
of evaluative scores is used as a separate dichotomous variable, with the 
classification being whether a ward receives that combination or not. 
(As the previous analysis indicates that the receiving of all low scores 
is not well predicted from the physical indices, wards with this 
combination are excluded). 99 of the possible 101 wards which have one 
of the six remaining combinations of scores are included in the analysis 
(MSA handles a maximum of 99 cases). . Each ward is also described by its 
dichotomous level on each of the nine physical indices, making a total of 
15 variables in all. This 99x15 matrix was analysed using MSA. The 99 
wards generated 86 unique profiles. Figure 13.10 gives the distribution 
of the profiles in the MSA space.
Figure 13.10 S&acg .Djpgxpm p£ Xiae 99- IMjxidual Hpxdg gxlex&d bx
MM
AftAt
3ft
It
1 . 2  lbs Evaluative Items
The first step in determining whether the model is applicable to the 
individual ward case is to examine the spatial relationship between wards 
with different evaluative profiles. MSA groups together individuals on 
the basis of similar category membership. Therefore, all wards with the 
same evaluative combination will be found in the same region of the MSA 
space. Figure 13.11 presents the regions occupied by each category of
E te lo a l xnd ,Ey,aiuqt.i_v.g P,e.gg.r.lptexg
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each of the six evaluative variables (2=has that combination of 
evaluative scores). However, because the evaluative variables are 
mutually exclusive, their relationship to each other in the MSA space 
will be determined by the similarities they share in terms of the levels 
of the physical indices. Figure 13.12 presents a composite 
representation of the regions of the six combinations. The relationship 
between the regions is topographically very similar to the order produced 
by the index modal levels in the previous analysis (See Figure 13.7) 
Figure 13.11 Item s&a&zsm . £ql gash to tea & X^binafciana to Ss&Ega
OBSERVATION ONLY (211) CONTACT/USE ONLY (121)
Figure 13.12 Regions, _Occ.up.ied bv i&ch to Lhe 6. Evaluative, examinations 
129. z 15. ma.tr.ixl
7.3 The Relationship between the Physical and Evaluative Descriptors
Figure 13.13 presents the MSA item diagrams for the nine physical 
indices. A perfect partitioning of each of the indices into its two 
levels of provision can not be achieved. However partitions can be drawn 
that make a clear distinction between the levels, suggesting that the 
model can be used to describe individual wards. The partitions for the 
Ward, Bedrooms and the Nursing Base correspond to the partitioning of the 
space by the ’Observation1 measure. Also, while large wards with small 
bedrooms and a low level of provision of Nursing Bases are seen as 
facilitating the ’Prevention of Disturbances', the small open wards not 
only facilitate 'Observation' but are more likely to be evaluated more 
highly on all the measures.
The Nurses' Facilities and the Extra Facilties again partition the space 
in a manner which is quite similar to the 'Prevention of Disturbances' 
measure. Wards with high levels of provision for the Nurses' Facilities 
receive higher scores, while wards with a high level of Extra Facilities 
receive low scores. The Ancillary index also partitions the space in a 
mannner similar to the model, with a high level of provision resulting in 
a general increase in all the evaluations the wards receive. The Dayroom 
again partitions the space such that peripherally located dayrooms give 
rise to a high score for Preventing Disturbances only. However, dayrooms 
located in the centre of the ward are a characteristic of wards which 
receive high scores on all the other combinations of evaluative scores.
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Figure 13.13 Item Diagram for the Nine Physical IndififiS.
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Figure 13.13 (con't) Item diagrams. £ox teg Mne, Physical Indices
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Two indices do not work as predicted. A high level of provision of the 
Sanitary Facilities appears to result in higher evaluations in terms of 
'Preventing Disturbances' rather than having the general effect of an 
overall increase in high scores. The other index is Offices which has 
its two levels of provision evenly distributed across the evaluation 
profiles.
7 .4  amnacy t o  Jtee Model -applied Lo Individual yards
The work demonstrates that in general the model can be used, not only to 
describe design types, but also to describe individual wards. This 
permits predictions about the success of the design to be made in the 
individual ward case. Section 8 provides a summary of the model of 
physical descriptors and its development.
8 SUMMARY AND CONCLUSIONS
The purpose of the work reported in Chapter 13 is to produce a model of 
physical ward descriptors based on the evaluations of the wards by 
nurses. The requirements of the physical descriptors are that they be 
related to nursing activities and that they be general descriptors. The 
requirements of the model are that it accommodates a range of both 
evaluative and physical ward descriptors, that it will provide an 
integrated system of description and that it can be used to describe 
individual wards. Section 8 summaries the approach used to incorporate 
these requirements and also the stages of development.
8.1 ^hg^Approgcb used In JJag PfiY.eIfipjn.ent to  jfcfag Etasical P-fiaexiPtaxg
The fundamental basis of the approach is the assertion that it is first 
necessary to structure the physical descriptors, such that they reflect 
the structure of the evaluations, before the relationships between these 
two descriptors can be illustrated. Thus, while there are any number of 
ways of structuring the physical environment, this work argues that the 
most useful structure to illustrate how the setting facilitates purpose- 
based activities is in terms of the pattern of the actions themselves.
The first step in developing the model is to provide a systematic 
description of the population of wards in terms of the evaluations they 
receive from the nurses. It is argued that the common structure of 
nursing activities, identifiable both from the evaluations and from the 
design principles behind modern wards, is in terms of their Level of 
Interaction. Therefore these evaluative descriptors are used to classify 
the wards both in terms of the type and number of levels of interaction 
the wards facilitate.
The next step is to describe the wards in terms of their physical 
characteristics. Nine separate indices of physical characteristics are
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derived. Each index describes a particular type of facility. For 
example, the Bedroom index includes the number of beds in the multi­
bedded areas, whether these areas are rooms with doors or open bays and 
also where the bedrooms are located in the ward. Each ward is described 
by its level of provision (or partitioning) for each of the nine 
physical indices.
The third step is to explore whether it is possible to match the 
structure of the evaluations with the structure of the physical indices. 
To do this, the wards are grouped into classes, each class representing 
one level of an index. A profile of evaluative scores is calculated for 
each class and an MSA carried out on the data. The analysis illustrates 
that, at the dichotomous level, the ordering of the classes of wards by 
their evaluative scores is compatible with the levels of provision of the 
physical indices.
Having established that the physical characteristics can be ordered in 
such a manner as to reflect the structure of the evaluative measures, the 
final stage of development is illustrating the relationship between the 
physical and evaluative descriptors. MSA is again used. Wards with 
similar evaluative profiles are grouped together. The most frequently 
occurring level of provision of each of the physical indices is used to 
described the nine physical characteristics of the wards. The analysis 
illustrates that there were three general physical descriptors which 
correspond to different aspects of nursing care. They are:
1. The level of partitioning of the main ward areas.
This includes the level of partitioning of the ward and of the bedrooms 
and also the level of provision and the position of the staff bases. 
Variations in this physical descriptor correspond with variations in the 
evaluations of the wards in terms of facilitating ease of patient 
observation.
2. The level of provision of essential facilities.
The indices that are a part of this general descriptor are the sanitary 
facilities, the ancillary facilities and the offices. This descriptor 
appears to make a general overall contribution to the effectivness of the 
ward, with high levels of provision corresponding to high scores on all 
the evaluative measures.
3. The level of provision of extra facilities.
This includes the index which describes the provision of facilities for 
the nurses own use, such as changing rooms, and also the index describing 
the provision of facilities for other people's use, such as the cleaners' 
room. Variations in this general descriptor are most closely related to 
the evaluations concerned with preventing disturbances in the ward. High
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provision of facilities for nurses correspond to high scores on 
preventing disturbances while high leve'ls of extra facilities lower these 
scores.
The 3-way, general model of physical descriptors is tested on a sample of 
wards to determine whether it can be used to describe individual wards. 
The three environmental facets are retrieved, although there is some 
variation in terms of which facet particular indices belong. The work 
demonstrates that an integrated model of ward descriptors, based upon the 
pattern of nursing activities, can be produced which will be applicable 
to the individual ward case.
In summary, this chapter explores a method of developing a model of the 
physical characteristics of modern hospital wards which is based upon the 
evaluations these wards received from the nurses. While the work must be 
considered exploratory in nature, three general physical descriptors are 
derived which are related to three important aspects of nursing care. 
Chapter 14 discusses the results of Chapter 13 in more detail and 
explores their implications for the design of hospital wards.
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Chapter 14 
THE IMPLICATIONS OF THE MODEL OF 
PHYSICAL WARD DESCRIPTORS FOR THE DESIGN OF HOSPITAL WARDS
The method of developing hospital plans is at a crucial stage in Britain. 
As pointed out in Chapter 1 the Department of Health and Social Services, 
the government body responsible for health care, is currently proposing 
the implementation of standard hospital plans. This policy of freezing 
the evolution of design gives the present work a particular significance, 
in that the sample of modern wards in the survey contains a range of 
different design types. Chapter 13 takes advantage of the design 
variations in current plans. It describes how the evaluative model is 
used to develop a model to describe the variations in the physical 
characteristics of modern wards.
The physical descriptors model provides a three-way classification system 
for modern wards. Each of the three general descriptors correspond with 
an aspect of nursing care. They are:
1. The level of provision of essential facilities.
Variations in this descriptor appear to influence the overall 
effectiveness of the ward design, with high levels of provision of 
essential facilities resulting in high evaluations for facilitating 
all aspects of nursing care.
2. The level of provision of extra facilities.
This descriptor is related to the ease with which disturbances 
to patients and to nursing staff can be prevented.
3. The degree of partitioning of the main ward areas.
This physical descriptor corresponds with the ease with which nurses 
can observe patients in the ward.
Together the three physical descriptors generate eight different design 
types; as reproduced in Table 13.6 of Chapter 13.
The model is empirically derived and, as yet, untested against another 
sample of wards. Nevertheless, it was developed using a sample of wards 
which includes approximately 30% of the available modern wards in England 
(See Appendix 2). Consequently it is considered appropriate to use the 
model of physical ward descriptors to provide information relevant to the 
design of adult acute hospital wards. This is the purpose of Chapter 14. 
The chapter describes the relationships demonstrated by the model and 
discusses the implications of these results.
Section 1 describes the relationships between the physical and evaluative 
descriptors as indicated by the physical model. The identified
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relationships are used to examine the assertions about the links between 
nursing care and ward design made in Chapter 12.
The remainder of the chapter considers the implications of the physical 
descriptors model for ward design. Section 2 describes how the model may 
contribute to the remodelling of existing ward stock. Section 3 presents 
the contribution the model can make to the design of standard plans for 
new wards.
The current thinking on ward design is still based upon the innovations 
of the Nuffield plan. Therefore Section 4 presents a critical evaluation 
of the Nuffield design principles in the light of the physical 
descriptors model. It suggests that a fundamental rethink of the 
principles behind modern wards is needed before the policy of standard 
plans is implemented.
1 THE RELATIONSHIPS BETWEEN THE PHYSICAL AND EVALUATIVE WARD 
DESCRIPTORS
The model presented in Chapter 13 describes modern wards on three general 
physical characteristics. Each descriptor is made up of a range of more 
specific physical variables and each has been demonstrated to be related 
to particular aspects of nursing care. This section describes the 
identified relationships between the physical descriptors and the nurses1 
evaluations of hospital wards. In addition the proposed implications of 
the evaluative model, presented in Chapter 12, are re-examined in the 
light of the empirically demonstrated relationships. The discussion is 
divided in sections, each corresponding to one of the aspects of nursing 
care facilitated.
1.1 Has. .Qgnsr.al E£feqUv.ensss jq£ tea Wand
The model presented in Section 6 of Chapter 13 demonstrates that a high 
level of provision of sanitary facilities, ancillary facilities and 
offices all correspond with high evaluative scores for all aspects of 
nursing care. As the model suggests high levels of provision of these 
facilities are essential to the general effectiveness of the ward, these 
facilities are collectively described as Essential Facilities.
This general ward descriptor illustrates the complex nature of providing 
care to patients. Administrative facilities such as offices for the 
medical staff and for the nursing staff are needed. Facilities for the 
basic care and comfort of patients such as sanitary facilities are needed 
as well as facilities for preparing for and treating patients.
The empirical evidence of this relationship also helps to explain an 
apparent discrepancy in the evaluative model. The evaluative model
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predicts that the use of the treatment room will be a part of Direct 
Patient Care. Yet in the analysis the questions about the use of the 
treatment room occur in the Indirect Care region of the space. One 
proposed reason given in Chapter 12 for nurses not construing the use of 
the treatment room as a part of direct care of the patients, is that it 
is not being used for that purpose. However the nursing officers, who 
provided the physical data, reported only three of the wards which have a 
treatment room were not using it as intended.
The creation of this facility was an innovation of the Nuffield 
plan(1955). It was incorporated into the design in order to accommodate 
Technical Nursing; that is 'those nursing activities involving the 
implementation of the treatment prescribed by the doctor' 
(Nuffield,1953). The objective of the plan was to remove this range of 
activities from the bedside to the treatment room, leaving basic care and 
comfort as the sole function of the bed area. If the treatment rooms are 
not being used as intended, the conclusion to be drawn is that current 
wards have an over-provision of Technical facilities.
Over-provision leads to the expectation that the different levels of 
provision of the treatment rooms will not correspond with different 
levels of the evaluative descriptors in the model of physcial 
descriptors, as all the wards would have the necessary minimum provision. 
While no one physical index dealt solely with the treatment room, the 
Ancillary Index does include it as well as the equipment room and the 
pantry. The partitioning of the MSA space by this index illustrates that 
a high level of provision of these facilities has the overall impact of 
increasing all the evaluative scores.
This finding suggests that, whatever the function of the treatment room, 
it is an essential part of a well equipped modern ward. In addition, 
this evidence lends support to the tentative suggestion of Chapter 12 
that nurses categorise the type of care into Indirect care, Technical 
care and Basic care; with Technical care occurring in the treatment room 
and at the bedside. As suggested in Chapter 12, this points to the 
necessity of an alternative solution to that of attempting to remove 
Technical Nursing from the bedside in order to separate Technical and 
Basic care.
In summary, one area of innovation of the Nuffield plan was improving the 
level of provision of essential facilities. The relationship found in 
the current work suggests the general increase in facilities introduced 
by the Nuffield plan has become an essential part of a successful ward. 
In addition, the demonstrated relationships suggests that if separating 
Technical and Basic nursing care is still considered an important
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criterion of ward designs, a new way of thinking about this problem is 
needed, one possibility being, as suggested in Chapter 12, removing Basic 
care rather than all Technical care from the bedside.
1*2 PxeY.en.Uns Pisturbanofia
The physical descriptors model of Chapter 13 demonstrates that the level 
of provision of two types of facilities corresponds with the evaluative 
scores for preventing disturbances. One is the level of provision of 
staff facilities and the other is the level of provision of facilities 
not directly used by patients or nursing staff.
The 'preventing disturbances' measure applies to both patients and 
nursing staff, as illustrated by the Type of Care facet. Indirect care 
disturbances include lack of privacy for discussion between staff, and 
problems of storing unused furniture. The Nurses' Facilities Index 
includes the provision of staff W.C.'s on the ward, the presence of 
changing facilities on the ward and whether these changing rooms are 
shared with nurses from other wards. High levels of provision of this 
Index correspond with high scores on the 'preventing disturbances' 
measure. The conclusion to be drawn is that the inclusion of facilities 
for the personal comfort of the nurses is an important aspect of modern 
hospital wards.
The other index related to Preventing Disturbances is the Extra 
Facilities Index. The inclusion of the cleaners' room, a relatives 
overnight room or a flower room on the ward, is associated with low 
scores in preventing disturbances. This suggests the accommodation of 
extra people in the ward makes the task of preventing disturbances to 
patients and/or nursing staff more difficult.
The prevention of disturbances to patients has three different aspects to 
it, as defined by the Referent facet of the evaluation model. They are: 
privacy and quiet while in bed, no disturbances from the lighting in the 
ward at night and also privacy in the sanitary facilities. Consequently, 
a proposal of Chapter 12 is that the level of provision of the Sanitary 
Facilities will be related to disturbances caused to patients.
The Sanitary Facilities Index does not specifically relate to the 
Preventing Disturbances measure in the physical descriptors model. 
Rather, a high level of provision generally increases the number of high 
evaluative scores. However the analysis using individual wards (Section 
7, Chapter 13) does associate the provision of W.C's, baths and showers 
specifically with Preventing Disturbances.
While the precise relationship between the level of provision of sanitary 
facilities and the care of the patients can not be determined from the
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present work, the information available does suggest good provision of 
these facilities plays an essential role in providing care and comfort to 
patients. A major concern of the Nuffield plan was increasing the 
general level of provision of these facilities. The current analyses 
suggest this is another instance where the innovations of the Nuffield 
plan have improved the ward situation.
1.3 Ease srfi QfaseraaUon
The Observation measure includes observing patients in the whole ward, 
access to patients, observation of patients from the nursing base, 
patients being able to see staff and the supervision of junior staff.
Three different indices partition the MSA space in terms of good 
observation; the Ward Index, the Bedroom Index and the Nursing Station 
Index. The Ward Index includes the percentages of patients visible, the 
percentages of patients in single bedrooms, the shape of the ward and the 
overall size of the ward. The Bedroom Index describes the bed areas in 
terms of their location in the ward, the number of beds and whether they 
are open bays or closed rooms. The Nursing Station Index includes the 
number and location of the Nursing Stations.
Chapter 12 predicts that design compromises may be necessary, in that 
ease of observation and preventing disturbances are very different in 
terms of the level of interaction they imply. The question is raised as 
to whether one ward plan can adequately accommodate both aspects of 
nursing care. Similar concerns have been expressed by other researchers 
in this area such as Sears and Auld (1976) and Noble and Dixon (1977).
The partitions of the three indices in the physical model support the 
assertion that Observation and Privacy are, for many ward designs, 
incompatible. Large, closed wards with small bedrooms and low provision 
of nursing stations receive high scores on Preventing Disturbances; small 
open layouts with large bedrooms and a high provision of nursing stations 
improve Observation.
The relationship between Observation and Preventing Disturbances in the 
ward context is not, however, a simple dichotomy. The physical 
descriptors model includes a group of wards which are assessed as 
facilitating the full range of nursing activities, including Observation 
and Preventing Disturbances. The main areas of these wards have small 
open layouts with large bedrooms and a high provision of Nursing 
Stations.
The Prevention of Disturbances, a part of which is patient privacy, does 
not appear to be closely related to the characteristics of the main ward 
areas. Rather, it is more closely related to the level of provision of
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various facilities. It is the ease of patient observation which is most 
affected by the plan of the main area. Consequently ward designs are 
potentially possible which do not necessarily have to involve compromises 
in terms of which Level of Interaction they are to facilitate.
1.4 Location a£ tee. Dayroom
A further source of conflict proposed in Chapter 12 concerns the location 
of the dayroom in the ward because of the range of activities associated 
with this facility. The expectation was that easy access to the dayroom, 
and the preventing of noise disturbances caused by the activities in the 
dayroom, can not be accommodated in one ward. However, from the point of 
view of the nurses, this is not the case.
The Dayroom index makes a unique grouping of wards in the analysis 
presented in Chapter 13. Wards with dayrooms on the periphery have high 
scores for preventing disturbance only (001). However, wards with 
centrally located dayrooms correspond with all the other high evaluative 
combinations including high scores on Preventing Disturbances when this 
high score is accompanied by other high element scores. This suggests 
ward layouts with dayrooms in the centre can accommodate the range of 
activities associated with the facility.
1.5 Condusions m tea Relationship bstwsfin tea Physical .ami Evaluative 
Hard Descriptors
In general the results indicate a more positive position concerning the 
relationship between current nursing practice and modern ward designs 
than is suggested in Chapter 12. Modern wards do exist which are seen by 
the nurses as facilitating all aspects of nursing care. In addition, the 
improvements in the levels of provision of patient and nursing facilities 
introduced by the Nuffield plan has resulted in more effective wards. 
However, it also illustrates that there are many modern wards with 
insufficient provision of essential facilities and wards which do not 
facilitate the full range of nursing activities. The following sections 
discuss the implications of the results for the design of hospital wards. 
2 IMPLICATIONS OF THE PHYSICAL DESCRIPTORS MODEL FOR SYSTEMATIC 
VARIATION IN WARD DESIGNING 
Implications from the model are identified for two quite different 
approaches to ward design. The first is variety in design, that is the 
generation of specific plans to respond to the particular situation. 
Section 2 describes how the 3-way model can be of use in this design 
situation. Illustrations are also given on how the physical model can be 
used to provide designers with alternative solutions to particular 
problems. Systematic variation in design is discussed in terms of the 
policy of remodelling older wards.
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2.1 A laxfiffippy to  Macd Pggjgn Ixees
The model provides a three-way classification system for describing the 
physical characteristics of hospital wards, with each classification 
relating to a particular aspect of nursing care. As illustrated in Table 
13.6, eight different ward types can be generated from the system. 
Consequently, one benefit of the model is that it can be used to 
facilitate systematic variability in design to correspond to the nursing 
needs of particular groups of patients. By way of example, the known 
characteristics of medical and orthopaedic patients are contrasted, to 
illustrate how the designs of the wards intended to house these patients 
may be systematically varied to respond to the patients' needs.
According to Cartwright (1964), patients in medical wards do not have a 
clearly predictable course of recovery. Cartwright suggests this results 
in greater anxiety and insecurity for these patients. The design type 
which appears most appropriate for the situation is one with small, open 
main areas for maximum contact between the patients and nurses, as 
previous research (Sears and Auld,1976; Raphael,1969; Noble and Dixon, 
1977) suggest just being able to see a nurse is a source of comfort to 
patients.
A high provision of essential facilities such as the ancillary facilities 
and sanitary facilities would also be important to cater for the 
differing stages of recovery of the various medical patients in the ward. 
The exclusion of facilities for other ward users, such as cleaners, may 
also be important to prevent these patients from being further distressed 
by additional noise and activity.
A very different patient group are the surgical patients, particularly 
orthopaedic patients. Once past the stage of immediate post-operative 
recovery these patients have a more predictable recovery path 
(Cartwright, 1964). This would suggest that they do not need to be in a 
small ward to reduce anxiety. The major problem for these patients, 
according to Raphael (1969) and Cartwright (1964), is boredom. It is 
possible that the inclusion of facilities for extra users could be a 
source of interest rather than disturbance. Also these patients would 
require a high provision of patients' facilities such as the sanitary 
facilities and dayrooms. Centrally located dayrooms may also help 
because of the limited mobility of many of the patients. The above 
examples illustrate how the model can be utilised to produce rational 
variations in hospital ward designs.
2.2 AiteEoaU ae Pggign Spiytiong
Flexibility in design is also suggested at a more detailed level of the 
model. As described in Chapter 13, each of the nine physical indices is
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made up of a range of variables, with different combinations of physical 
variables having the same relationship with the evaluative descriptors. 
For example Table 13.3 of Chapter 13 illustrates that the ward does not 
have to be small for its layout to facilitate good observation, provided 
it does not have too many patients in single bedrooms and has a high 
precentage of patients visible from the nursing base. Consequently, the 
model does not dictate the best design solution, rather, it provides a 
range of alternatives, each of which facilitates particular aspects of 
nursing care. It is the role of the designer to choose the particular 
combination of variables which he considers best suited to the 
requirements of the situation.
A further characteristic which makes the model a useful aid in designing 
for flexibility is that it can be used to describe individual wards, as 
illustrated in Section 7 of Chapter 13. The most immediate contribution 
of this is for remodelling wards. The reduction in capital expenditure 
in the National Health Service has meant that remodelling rather than 
rebuilding has often become necessary. For example, the Welsh Division 
of the DHSS is currently involved in a large scale remodelling programme. 
Remodelling requires information about the individual case. The model 
can be used to find a match between the particular nursing needs and the 
design of individual wards. Because of the flexibility in the model it 
can also be used to examine which particular design solution can most 
effectively be implemented from the already existing characteristics of 
the wards.
2.3 ibe Contribution m  Systematic Variations in Design
In summary, the integrated model of physical descriptors has the 
potential of contributing to the systematic designing of wards for 
specific situations. Because the pattern of physical characteristics 
corresponds to the pattern of evaluative descriptors, it can be used to 
facilitate the designer in choosing the most appropriate overall plan. 
However, because the model provides a range of different physical 
characteristics at the more detailed level which correspond to the 
evaluations, it allows the designer to produce a design tailored to the 
requirements of the particular situation. Confidence in the ability of 
the model to achieve this is provided by the demonstration that it can be 
used to describe individual wards. In this way, the model is seen as an 
aid to design flexibility. However, as pointed out in Chapter 1, the 
trend is towards standardisation in hospital design. Section 3 
discusses the potential contribution of the model to this policy.
3 THE POTENTIAL OF THE MODEL FOR USE IN DESIGNING STANDARD PLANS
Chapter 1 suggests that much of the applied significance of the present
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work relates to the DHSS's policy of developing standard plans to be used 
in the design of all adult acute hospitals in England. Section 3 
discusses the immediate contribution the model can make to this method of 
ward design. Section 3.1 describes the change in policy and Sections 
3.2 and 3.3 give examples of the model’s applied potential in providing 
design-relevant information.
3.1 H isl P.olifiy. to  -Standard Plans
As stated by the King Edward’s Fund (Baynes et al.,1969), 
standardisation constitutes a major change in the system utilised in the 
production of hospital buildings. Plans for a hospital have 
traditionally been generated at the Regional level of the NHS, with the 
central DHSS providing guidance only. This original procedure for 
developing plans results in unique design solutions for each building, a 
process which requires vast expenditure in both time and money. In 
order to improve efficiency, the DHSS intends to provide standard plans 
in the form of guidance which will be modified by the Region to 
accommodate the unique problems posed by a particular design site. The 
three prototype standard plans developed by the DHSS are ’Best Buy’, 
'Harness’ and the most recent design 'Nucleus' (Stone, 1976).
At present building designs undergo a gradual process of modification and
change. Thus, while the Nuffield Plan remains the basis of the layout
and provision of current wards (See Table 2.1,Chapter 2), changes in
design in the last 25 years are documented (Stone, 1976). Once
standardised guidance is put into practice, the natural evolution of
design ceases. Therefore, the designers must be confident that the
design being enshrined is appropriate. The basis of such informed
design decision making is evaluation. As stated by the King's Fund
Foundation (Baynes et al.,1969):
'Evaluation is an essential corollary ofstandardisation and the use of those modern buildingmethods that are intended to reduce cost.'
The policy of standardised hospital plans is in the developmental stage.
There is still the opportunity to influence these standard plans by
providing design— relevant information from the people who will use these
buildings. The area of contribution of the present work is an account of
the relationship between ward design and the provision of nursing care,
an aspect of which is the model of physical ward descriptors. Sections
3.2 and 3.3 discuss the implications of the model of physical descriptors 
for the design of future standard plans. They include the contribution 
that a systematic taxonomy of current ward designs can make to the
planning of standard designs, and an example of how the model can make an
economical contribution.
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3.1 A Systematic Taxonomy. st Design Types
One characteristic of the model which makes it an important source of 
information for future standard plans is that it provides a systematic 
taxonomy of ward types. To date no such description has been available. 
For example ward types are frequently described only by their shape; such 
as Racetrack, Linear and L shaped (Stone,1976). This is just one 
variable included in the present Ward Index as descripted in Chapter 13. 
It gives no indication of levels of provision and only in combination 
with other layout characteristics is it related to nursing activities. 
The names used to describe the prototype standard plans (Best Buy, 
Harness and Nucleus) are even less closely related to the activities 
within the ward. The first is a statement of the economic objective and 
the latter two describe the method of modular construction of the whole 
hospital. If future standard plans are to benefit from the successful 
modifications made in current ward plans, a systematic account of these 
variations is needed. The model can be used for this purpose.
3.2  Kar.d Design Economy.
A second contribution of the model is the relationship it demonstrates 
between the provision of Extra Facilities and the evaluations of the 
wards in terms of preventing disturbances. The rationale behind the 
policy of standardisation is economic. It is estimated that 60% of all 
capital expenditure on a District General Hospital goes into the design 
and construction of the wards (DHSS,Bdg Note:4,1976). The model 
illustrates that a high level of provision of facilities directly 
concerned with the primary users, patients and nurses, is necessary. 
However, it also indicates that a high provision of facilities not 
directly related to these .primary users reduces the effectiveness of the 
ward. This suggests that these extra facilities will be more effectively 
provided at the floor level, to be shared by wards; the result being 
either space for increasing the provision of essential facilities and/or 
a reduction in costs.
3.3 .Summary <a£ fbysisal .ModfiJLla Contribution Xo. j&andani Hans
In summary, the creation of standard plans to be used in all ward designs 
is still a relatively new policy. This section has given two examples of 
how the physical model can provide information in order to help ensure 
the standard design solutions will be effective in facilitating nursing 
care. Section 4 takes this one stage further and examines the design 
policies which underlie the plans of modern hospital wards.
4 IMPLICATIONS OF THE MODEL FOR THE DESIGN PRINCIPLES BEHIND MODERN WARD 
PLANS
A focus of the current work has been the design policies behind the 
Nuffield ward plan developed in 1955. The basic innovations of that plan 
are still a part of current DHSS guidance (See Table 2.1,Chapter 2) and 
are incorporated in the prototype standard plans. Consequently, by 
describing the implications of the model for the design assumptions 
inherent in the Nuffield plan, fundamental issues are raised concerning 
the match between the standard plans and current nursing practice.
As is discussed in Chapter 2, the Nuffield plan is based upon three 
general objectives; to improve nursing efficiency, to provide for the 
comfort and wellbeing of the patients and to improve the status of basic 
nursing care given to the patients. (Table 2.2 in Chapter 2 documents 
the nine major design innovations intended to accomplish these 
objectives.) The purpose of this section is to explore the match between 
these objectives and the physical descriptors model. In two areas the 
match is clear. As is discussed in Sections 4.1 and 4.2, the Nuffield 
plan increased the level of provision of both nursing facilities to 
improve efficiency and also patient facilities to improve the comfort and 
well being of the patients. The model illustrates that such links 
between these physical descriptors and nursing care do exist.
The other major design objective of the Nuffield plan was to improve the
quality of basic care by facilitating greater contact between the
patients and the nurses. The design assumption was that facilitating
easy access to patients, through producing a compact design, would lead
to greater nurse/patient contact. The model suggests this assumption is
incorrect. There are five points of evidence:
-Access is equated with Observation by nurses working in cubicled wards.
-The direct contact between nurses and patients is not strongly affected by variations in ward design.
-The general layout must be assessed as facilitating the observation level of interaction before it is considered as appropriate for the full range of activities.
-The Observation level of interaction is not facilitated by highly partitioned wards.
-Observation and Preventing disturbances are associated with different ward characteristics and therefore are not in conflict.
Section 4.3 presents a detailed account of this evidence.
4.1 Hursing Efficiency
The Nuffield plan incorporated several design innovations with respect to 
the ancillary facilities in order to improve nursing efficiency. They 
include the provision of separate clean and dirty utility rooms, the
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creation of the treatment room and the placement of the ancillary rooms 
in more convenient positions within the ward. The relationship between 
the physical and evaluative descriptors, found in the model, suggests the 
general increase in facilities introduced by the Nuffield plan has become 
as essential part of a successful modern ward.
However the model provides further evidence that the policy of separating 
Technical and Basic care, through removing Technical care from the 
bedside, has not been successful. Both the bedside area and the 
treatment room remain places used for this type of care.
This is one area which requires both additional research and alternative 
design experimentation before standardisation is complete. Technical 
care, in general, involves treating bedridden patients, while Basic care 
(such as talking with and reassuring patients, providing meals, grooming 
patients, helping patients use the sanitary facilities and providing 
sources of recreation) is potentially less restricted in where it occurs. 
Therefore the solution may lie in providing more facilities away from the 
bedside for the activities involved in basic care.
4.2 Comfor.t jaod. Wellbeing to  Jfchs. Patient
The Nuffield plan increased the provision of facilities for patients. 
The inclusion of a dayroom for patients and a general increase in the 
level of provision of sanitary facilities were intended to facilitate the 
patients1 feeling of comfort and wellbeing. Again the model supports the 
Nuffield assumption about the link between levels of provision and 
patient wellbeing. Thus according to the physical descriptors model the 
Nuffield plan made a major contribution to the provision of nursing care 
by increasing the level of provision of essential facilities.
4.3 Impr.QY.ing jfcfaa Quality, to  .Basis £ac& through EartoUoping to  Lbs. Karfl
The one innovation of the Nuffield plan that most radically changed the 
character of hospital wards was the partitioning of the bed area into 
cubicles in order to produce a more compact layout. As described 
previously in the chapter, the assumption was that easy access to 
patients would result in greater contact between patients and nurses. 
This, it was felt, would contribute to improving the quality of the basic 
care which was to take place at the bedside. The team acknowledged the 
fact that observation would be impaired, but felt it was adequately 
replaced as easy access.
The design principles behind the Nuffield partitioning of the ward were 
prescriptive in nature. The design was based on what the Nuffield team 
thought nursing care ought to be rather than what their research found it 
to be (Nuffield, 1953). Evidence from the present work suggests that the
Nuffield design assumptions lead to an inappropriate design solution to 
the problem. The first indications of this are presented in Chapter 12. 
Nurses construe 'access to patients' to be a more remote activity than 
anticipated by the Nuffield team. Also 'observation of patients' is 
still an activity nurses see as a part of nursing care.
By examining the relationships between the physical and evaluative 
descriptors further evidence is provided that the Nuffield design 
solution did not solve the problem. The key level of interaction the 
design was intending to facilitate was Direct Contact between patients 
and nurses (A3). However the physical descriptors model demonstrates 
that this level of interaction, in itself, is quite unrelated to the 
physical descriptors. (None of the nine physical indices partitioned the 
MSA space in a manner that corresponds to that evaluative measure.) In 
other words, nursing activities at this level, such as providing bedside 
care, are not profoundly influenced by design. (The exception to this is 
the relationship between the Nursing Base Index and Contact/Use (A3). 
However the A3 evaluative measure covers both contact between people and 
use of facilities, including the use of the staff base for clerical work. 
It is more likely that high provision of staff bases is seen as 
facilitating the use of this facility for clerical work rather than 
contact between patients and nurses.) The implication of the finding 
that direct contact between patients and nurses is not effected by design 
is that design is not the most appropriate method for modifying people's 
behaviour. As is argued in Chapter 2, major changes in the current 
practice of nursing care must come from within the profession, perhaps 
through education; not prescribed from outside.
A further characteristic of the model is the fact that there are a group 
of wards which, relative to all the other wards, are seen by the nurses 
as facilitating the full range of nursing activities. These wards most 
closely resemble the open Nightingale wards. They are either small wards 
or have a high percentage of patients visible, have large bedrooms (6-12 
beds) or have open bays for the bedareas and have a high provision of 
nursing bases. An implication of this group of wards is that for the 
general layout of the main ward area to facilitate the full range of 
nursing activities it must first facilitate ease of observation between 
nurses and patients. A ward which does not promote this activity is 
unlikely to be considered a successful design by nurses. This conclusion 
is also supported by research on patients' opinions of their stay in 
hospital. Cartwright (1964), Raphael (1969), Sears and Auld (1976) and 
Noble and Dixon (1977) all find that the most remote level of contact,
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just seeing a nurse, is often sufficient in providing patients with a 
sense of confidence and assurance. Thus, ease of observation is not just 
an alternative to directly visiting a patient. It is an essential aspect 
of providing care and comfort to patients.
A further implication of this result is that 'observation of patients* 
and 'preventing disturbances to patients' are not mutually exclusive. 
The layout of the ward is more closely related to the Observation measure 
while the levels of provision of various facilities corresponds to 
Preventing Disturbances. Again this is supported by previous research. 
For example Sears and Aulds (1976) find that patients criticise the open 
Nightingale plans for lack of amenities, not lack of privacy. Noble and 
Dixon (1977) find patients are more concerned about social contacts with 
other patients than with privacy. They note that patients often will 
remove themselves to the sanitary facilities if they want privacy. Noble 
and Dixon further suggest that lack of privacy in the bedrooms concerns 
such things as having to use a bedpan in front of a nurse. Cubicled 
wards would not help remove such problems.
Another aspect of privacy is noise disturbance. Cartwright (1964) finds 
that the most disturbing noise to patients is from other patients who are 
distressed or very ill. Cartwright's work also suggests that that type 
of noise from other patients is most upsetting when the patient is known. 
The implication is that small bedrooms lead to a high level of 
involvement between patients which is potentially distressing. Noble and 
Dixon (1977) also suggest small bedrooms may lead to a level of 
involvement which is potentially detrimental to the patients.
The findings of previous work and also of the current work indicate 
privacy or lack of disturbances is not simply not being observed, nor is 
it simply provided by small closed bedrooms. Privacy can be considered a 
part of a larger issue, patients' control over their interactions with 
the rest of the ward environment. This control concerns the full range of 
interactions. For example, the most frequent complaint of patients is a 
lack of information about their condition (Raphael, 1969). Likewise being 
in visual contact with the nurses and having social contacts with other 
patients are equally important levels of interaction to the patients as 
is not being disturbed. In addition the evidence suggests that ward 
designs do not need to compromise one of these levels in order to 
adequately facilitate the others.
4.4 Summary o f ibe  Implications o f Jfche Model Dor Jfcbe Principles behind
Modern Wards
In summary, the discussion in this section is focused upon the design 
principles behind the prototype Nuffield plan (1955). Its purpose is to
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explore the match between these principles and the physical descriptors 
model, and from the discussion identify the implications for future 
standard plans. The Nuffield plan increased the level of provision of 
both nursing facilities, to improve efficiency, and also patient 
facilities to improve the comfort and wellbeing of the patients. The 
model illustrates that such relationships between these physical 
descriptors and nursing care do exist. The conclusion to be drawn is 
that a high level of these essential facilities is an important component 
of standard plans.
Another objective of the Nuffield plan was to improve the direct contact 
between the patients and nurses. The design assumption was that 
facilitating easy access to patients, through producing a compact 
design, would lead to greater nurse/patient contact. The evidence 
presented suggests this is not true.
The conclusion to be drawn from the evidence is that a complete rethink 
of the basic layout of ward plans is needed. The assumption that 
compact, partitioned wards will lead to greater contact between nurses 
and their patients appears incorrect. In addition the partitioned layout 
reduces another level of contact, visual contact; nor is patient privacy 
appreciably improved. The Nuffield plan represented a radical departure 
from the then current ward design. The evidence presented above suggests 
a similar bold departure from the now current tradition is needed before 
a final standard plan is implemented.
5 SUMMARY OF THE RESULTS AND IMPLICATIONS OF THE PHYSICAL DESCRIPTORS 
MODEL
In summary, this chapter has described the relationships between the 
physical and evaluative descriptors of modern hospital wards. It 
provides examples of how the model of the physical ward descriptors can 
provide information relevant to both the problems involved in remodelling 
existing wards and in designing future ward plans. In addition the 
physical model is used as the basis for a critical evaluation of the 
policies underlying current ward design.
This chapter has dealt with the physical descriptors model as it relates 
to nursing care in the modern hospital ward. The final chapters include 
the wider implications of the model as a part of the conclusions to be 
drawn on the general model of environmental evaluations developed in the 
thesis.
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Chapter 15 
A SUMMARY OF 
THE APPLIED CONTRIBUTION OF THE WORK
The applied objectives of the work, consistent with other research in the 
field, are restricted to the specific topic area. In this instance it is 
the hospital ward/nursing care context. As is argued in Chapter 2, this 
area is in need of input from the behavioural sciences. Historically the 
design of hospital wards has been a reflection of the type of nursing 
care being provided. This is an example of what Levy-Leboyer (1982) 
describes as equilibrium between people and their environment. The 
equilibrium is built up by creating specific environments suited to 
people's requirements and broken down by changes in people, society and 
technology. As nursing requirements changed, the design of wards changed 
to accommodate them. However the Nuffield Plan (1955) broke with this 
tradition. Rather than being a reflection of the then current nursing 
practices, it was a reaction against the way patient care was being 
provided.
The Nuffield Plan has become the prototype for ward planning in this 
country (Stone, 1976). For over 25 years nurses have been providing care 
in this type of ward. Yet there has been little research to examine the 
relationship between design and patient care from the point of view of 
the nurses working in the modern ward. The present work has sought to 
fill this gap in current information for ward planning.
The work has focused on three areas where it is felt an applied 
contribution can be made. They are: presenting an account of the nurses' 
conceptions of providing care in the ward, the development of a standard 
instrument for the evaluation of future wards and an examination of the 
relationship between the evaluations and the physical characteristics of 
the wards. The extent to which each of these objectives is achieved is 
discussed and suggestions are made for the expansion and strengthening of 
the present work.
1 AN ACCOUNT OF THE NURSES' CONCEPTIONS OF PROVIDING NURSING CARE
In this work it is felt that the most important contribution of the 
social sciences to design is in providing designers and decision makers 
with information on how people use and conceive the environments provided 
for them. In this instance it is to provide ward planners with an 
account of the nurses conceptions of providing care to patients in the 
modern ward context. The model presented in Chapter 10 provides this 
account. Section 1.1 gives examples of the implications which can be 
drawn from the model and Section 1.2 describes possible areas for further 
development.
1.1 .Implications xX teg Itatel o f Hard Evaluation
The model is a description of what activities the nurses consider 
constitute nursing care in the ward. In addition, it describes the 
functioning of the ward as an integrated whole, by illustrating the 
pattern of nursing activities involved in the provision of total patient 
care. Implications are drawn from the model for the way current writers 
on the nursing profession view the role of the nurses and also for future 
ward planning. For example, in Chapter 2 evidence is presented which 
indicates a consensus in the nursing literature that qualified nurses 
have as their focal role the administration of the ward. Yet the model, 
arguing from the stance of a hierarchy of purposes, illustrates that the 
focal activities of all ward nurses are those concerned with the direct 
care of the patients.
Another implication drawn from the structure is that the Nuffield 
assumption, namely that compact partitioned wards would remove the 
necessity for good visibility in the ward by improving the ease of access 
to the patients, appears to be incorrect. Observation between patients 
and nurses remains an important aspect of providing care. In addition, 
'access to patients' is viewed by the nurses working in this type of ward 
as part of the most remote level of interaction between patients and 
nurses. In other words, there is no evidence to suggest that 
partitioning wards has had the desired effect of bringing the patients 
and nurses closer together.
Another example of the utility of the model is the information provided 
by the comparative analyses between different nurse groups presented in 
Appendix 4. The analyses demonstrate a homogeneity across the groups in 
their interpretation of . providing care in hospital wards. The 
differences which do exist between the role groups are most evident in 
terms of the intensity of their responses, with each group being most 
critical of the aspects of the wards most relevant to their work. These 
examples illustrate that the model of ward evaluation provides a rich 
source of information about the functioning of current hospital wards.
1.2 Possible to a s  .Expansion of tee Evaluation Model
The content area of the current work is very specific, being the 
evaluation of modern cubicled wards by nurses caring for adult acute 
medical and surgical patients. There are several areas into which the 
work can be expanded in order to increase its potential in making an 
applied contribution to ward design. This section describes the areas.
The model is of the nurses' conceptualisations as they relate to 
evaluation. An important test of the work would be to demonstrate that a 
similar structure is obtainable using other methods, such as
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observational studies. Some support for this possibility is provided in 
the present work. The predictions about the content and relationships of 
the ward evaluation model are derived from previous research in the ward 
context. As described in Chapter 7, this previous work utilises a range 
of different methodologies. The retrieval of the model lends support to 
the potential methodological generality of the model. However, wards and 
hospitals are very permanent structures. If the model is to be used to 
influence their design, verification using other methods will make a 
significant contribution to the strength of the work.
It has been proposed that nurses are the primary providers of care in the 
ward. While it has be argued that this, and the historically close 
relationship between nursing care and ward design, are justification for 
restricting the work to this group, it can not be forgotten that they are 
not the only ward users. Wards must accommodate patients, doctors, 
paramedical staff, cleaners and visitors as well as nurses. Basing a 
design solely on the activities of one group may result in an inadequate 
design solution for the others. The work of Sears and Auld (1976) 
suggests that all these groups have a somewhat different perspective on 
the ward functioning. An immediate area for future work is to examine 
the extent to which the model, both in terms of content and structure, is 
applicable to the other ward users. Such a complete description of the 
functioning of the hospital ward would provide a more accurate account of 
this facility.
There is one final area where expanding this work would contribute to the 
design of adult acute wards. The work has focused solely on modern 
cubicled wards. Yet the findings have suggested that future plans may be 
more successful in accommodating the full range of nursing activities if 
they incorporate some of the characteristics of the older Nightingale 
ward plan; the most obvious example is the improvement of visibility by 
opening up the layout. At present there is no information to indicate 
what would happen to the overall functioning of the ward if this were to 
occur. Previous work such as Ittelson et al.'s (1970) research on the 
remodelling of a solarium and Parsons' (1970) work on open plan schools 
versus individual classrooms, highlight quite unexpected changes in use 
when design modifications are introduced. These studies indicate the 
need for examining the structure of the ward evaluation model when 
applied to nurses working in these older styled wards. By illustrating 
the relationship between all the activities^and places within the ward, 
the model may point to unforseen consequences or ramifications of such 
design modifications.
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Moving beyond the immediate context of modern acute wards in Britian, 
additional research can also be suggested. For example, American wards 
appear to function quite differently. Trites et al. (1970), in a study of 
American wards, find that improving the access to patients is a positive 
contribution to providing care. Yet the discussion of the model in 
Chapter 12 indicates that the Nuffield plan, while intending to improve 
this through making the ward more compact, actually resulted in access to 
patients being construed as part of the most remote form of communication 
between nurses and patients. Testing the model on American wards might 
help to explain these differing results. Extending the range of patients 
types is another area of expansion. For example, children, geriatric 
patients and psychiatic patients all would appear to require a quite 
different form of nursing to that provided in the adult acute ward. A 
final possible extension of the work to increase its contribution to 
health care delivery, is to establish whether the ward evaluation model 
can be used as a template for evaluating other locations within the 
hospital complex.
In summary, one applied objective of the work is to provide an account of 
nursing care in the modern ward context. The model represents this 
account. While the model is self-contained, suggestions have been made 
to strengthen and expand it to provide a more complete picture of the 
functioning of the ward, in order to facilitate the future planning of 
ward designs. In addition examples of future research have been given, 
which would extend the work beyond the immediate context of adult acute 
wards.
2 A STANDARD EVALUATION INSTRUMENT
The second applied objective is to develop a standard instrument to be 
used in future ward evaluations. As previously stated, a commitment to 
the concept of building evaluation by the Department of Health is 
suggested by its inclusion in Capricode (1973), the DHSS document which 
lays down the guidelines for the design process. However, design teams 
seldom include an expert on evaluation. Therefore, the tradition of 
standard instruments, so long established in psychology, can usefully be 
extended to environmental evaluations. The retrieval of the model using 
the 22 structuple exemplar questions, presented in Chapter 10, 
illustrates that the full range of the nurses' experience of providing 
care could be obtained using a one page, 22 item questionnaire. The data 
of the present work represents the data base against which future 
evaluations can be compared.
If such an instrument is found to be of use in the design process, future 
research may demonstrate that the instrument can function as a template
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for the development of a battery of such tests. However, as stated by 
Milcarek and Struening (1975), research instruments are the operational 
definitions of the concepts under study. Before the ward evaluation 
questionnaire can validly be used in other contexts, the generality of 
the model must be proven.
3 THE PHYSICAL DESCRIPTORS MODEL
The final applied objective of the current work is the linking of the 
evaluative descriptions of the wards, provided by the nurses, with the 
physical characteristics of the wards. Chapter 13 describes the 
approach used, namely the development of a physical descriptors model. 
Chapter 14 discusses the implications of the model for ward planning. 
This model remains the most tentative of the applied contributions 
because of the limited theoretical basis for its development. (A 
discussion of the more general implications of the physical descriptors 
model is presented in Chapter 16). However, the results of this work are 
not at variance with other findings in the field, and clear design 
implications can be drawn. Section 3.1 provides a summary of the results 
and Section 3.2 discusses possible ways of strengthening the model.
3.1 Implications ms Physical PgscriBtfics Model
As argued in Chapter 13, there is an infinite number of ways of 
describing the physical characteristics of a building, (size, shape, 
form, etc). The approach of this work is to describe the physical 
characteristics in such a way that the descriptions reflect the pattern 
of nursing activities as represented by the evaluation model. This 
method of describing the physical features is necessitated by the purpose 
the model is intended to achieve, that is, to illustrate how different 
ward design types compare in facilitating the various aspects of nursing 
care.
The physical descriptors model provides three separate ways of describing 
the physical characteristics of modern wards, each of which relates to a 
particular aspect of nursing care. They are:
1. the level of partitioning of the main ward areas. Variations between 
wards on this descriptor correspond to the variation in the degree to 
which the wards facilitate ease of patient observation.
2. the level of provision of essential facilities. Tfte relationship 
between this general descriptor and the evaluations is that high levels 
of provision of these facilities correspond with high evaluation scores 
for all aspects of nursing care.
3. levels of provision of extra facilities. Variations in this general 
descriptor are most closely related to the evaluations concerned with 
preventing disturbances in the wards. High levels of provision of
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facilities for the nurses' own use, result in high scores with respect to 
this aspect of nursing care, while high levels of provision of facilities 
for people other than patients and nurses are construed as reducing the 
effectiveness of the ward in preventing disturbances.
As discussed in Chapter 14, the physical descriptors model is the first 
systematic taxonomy of modern ward types to be generated. One potential 
use is as an aid in the remodelling of existing ward stock. Because of 
its link with the evaluations, it can be used to identify the general 
ward type which would be most applicable to the specific remodelling 
problem.
The taxonomy of current ward types is also seen as having a contribution 
to make towards the design of future ward plans. As stated in Chapter 
14, if future plans are to incorporate the successful modifications of 
present ward designs a systematic account of these variations is needed.
A final applied contribution of the model of physical descriptors is its 
implications for design policies. For example, Chapter 14 uses the model 
to discuss the appropriateness of the Nuffield design assumptions, which 
are the basic policies behind the modern cubicled ward plan. Two 
Nuffield design assumptions are clearly confirmed. One is that patient 
wellbeing can be facilitated by increasing the level of provision of 
patient facilities, such as dayrooms and sanitary facilities. The model 
illustrates that wards with high levels of patient facilities are 
evaluated more positively than those with lower patient provision. 
Likewise, the relationship between the provision of ancillary facilities 
and the evaluations of the wards confirms the assumption that increasing 
the provision of these essential facilities will improve the overall 
effectivenes of the ward.
The third Nuffield design assumption which the model clearly addresses, 
is that partitioning the ward into smaller bedroom cubicles, in order to 
create a more compact ward layout, would improve access to patients and 
in turn, would result in greater contact between patients and nurses. It 
was this design assumption which most radically changed the layout of 
hospital wards. Yet in Chapter 14, five points of evidence are presented 
which suggest this design assumption to be unwarranted.
Taken together the evidence presented in Chapter 14 suggests the modern 
hospital ward has perpetuated a design solution to a problem, which not 
only does not solve the problem of greater contact, but also makes other 
aspects of nursing care more difficult.
These findings signal the opportunity for major changes in current and
259
future ward planning. High levels of provision of essential facilities 
to ensure nursing effectiveness, good provision of patient facilities to 
promote patient independence and adequate provision of facilities for the 
nurses themselves to encourage nurses to see the focus of their work as 
providing care in the ward context, are all suggested by the model of 
physical descriptors. These characteristics, together with greater 
freedom in the general layout of the ward than that imposed by the 
partitioning of current wards, may well lead to new innovations in design 
which are capable of achieving the policies underlying the Nuffield work.
3.2 Areas to  Further Kcifr
The implications drawn from the physical descriptors model have dealt 
harshly with a whole trend in ward design. Yet, as previously stated, 
these implications are based upon work which, at best, must be considered 
exploratory in nature. Much work is still needed on the various stages 
of the development of the model to provide a stronger basis for the 
assertions regarding ward design. This section discusses the work 
remaining.
The criterion used to describe the physical variables is that the 
description should reflect the pattern of nursing activities. The nurses 
conceptualisations, as they relate to ward evaluation, are used to 
represent the pattern of activities. As previously stated, a 
demonstration with other research methods that such a pattern is 
retrievable would strengthen the evaluation model. Such work would also 
increase the confidence in the physical descriptors model, since the 
evaluation model is the basis of the description of the physical 
characteristics.
In the actual development of the physical descriptors model, several 
simplifications are imposed in order to make the linking of the 
evaluative and physical descriptors a managable task. Checks on these 
research decisions are needed to ensure the present exploration process 
remained on the most appropriate path. The first of these is the 
decision to restrict the evaluative description of the wards to the 
scores on the elements of the Level of Interaction facet. As argued in 
Chapter 13, this is the most appropriate description of the three 
evaluative facets, given that one of the objectives is to examine the 
design principles behind the plans of modern wards. The match between 
the facet and the levels of interaction that the Nuffield plan was 
attempting to modify, gives the rationale for its use.
The question remains as to whether the structure of the physical 
variables reflects either of the remaining two facets of the evaluative 
model, and what such a description of the physical variables would look
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like. For example, the Scottish observational research presented by Bott 
(1970), describes the nursing activities in a manner very similar to the 
Type of Care facet of the present work. That work was used to aid in the 
siting of facilities within the ward. It recommemds that facilities for 
the Direct care of the patients, such as the bedrooms, treatment room and 
sanitary facilities, be centremost in the ward plan, with Indirect care 
facilities occupying more peripheral positions. The Bott work suggests 
that structuring the physical characteristics of wards such that they 
reflect the distinction between the type of care being provided, would 
place greater emphasis on the location of facilities than is given in the 
current work.
A second simplification imposed upon the model is the decision to 
restrict the matching of the evaluative and physical descriptors at a 
dichotomous level. The reason for such a restriction is to ensure that 
the groups of wards, each with a multivariate profile of evaluative and 
physical descriptors, would still contain a reasonable number of wards. 
However, the question still remains as to whether finer distinctions can 
be made or whether the match can only be described at the general level 
of more or less and high and low.
A further concern is the rather uncomfortable question of the origins of 
the initial pool of physical variables. (Chapter 16 considers the more 
general aspects of this question.) As described in Chapter 13, the 33 
physical variables that are used in the model, concern the degree of 
openness of the main ward area and the level of provision of facilities. 
One area of neglect, suggested by the Bott (1970) work, is the location 
of facilities within the ward. In the present work the inclusion of 
variations in location are restricted to the nursing stations, the 
bedrooms and the dayroom. It would be useful to explore whether the 
inclusion of location (centre versus peripheral) of all facilities would 
contribute to the relationships identified between the evaluative and 
physical ward descriptors.
Another area of neglect is suggested by the Referent facet of the 
evaluative model. This facet is derived from the BPRU's (1972) notion of 
the environmental system mediating between people and the building 
system. They divide the environmental system into two subsystems. One is 
the spatial subsystem, which includes the layout and position of spaces. 
The other is the physical subsystem, such as the lighting and heating. 
The model of the physical ward descriptors contains no variables directly 
concerned with the physical subsystem, thus the relationship between 
nursing care and this aspect remains unexplored.
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A final concern is the method of creating the physical indices which are 
used to establish the relationships between design and nursing care. The 
criterion for including a physical variable as part of an index is that 
it describes an aspect of the particular facility. For example, the 
number of beds in a cubicle and the location of the cubicles are two 
variables included in the Bedroom index. All variables within a given 
index are given equal weighting. This raises the question of whether 
they are all equally relevant to the provision of care. Nonrelevant 
variables may be obscuring the more pertinent physical characteristics of 
the facility. Some preliminary method of checking is needed in order to 
enhance the clarity of the relationships found.
In summary, the physical descriptors model was developed in order to 
illustrate the relationship between ward design and nursing care. This 
work is considered to be at an exploratory stage and suggestions have 
been made to strengthen it, in order to increase its potential for 
contributing to future ward dsigns. Further questions also can be raised 
about the approach used in addressing the problem of linking evaluative 
and physical descriptors. However, these are theoretical rather than 
applied concerns, and are discussed in Chapter 16. Whilst acknowledging 
the limitations of the work, the relationships identified are 
sufficiently clear to suggest that the time has come for ward designers 
to challenge the basic design assumptions behind the modern hospital 
ward.
4 SUMMARY OF THE APPLIED CONTRIBUTIONS OF THE WORK
The overall applied objective of the current work is to provide 
information on the relationship between the design of modern wards and 
the provision of nursing care within these wards. The three aspects of 
the objective which this work has addressed are: providing an account of 
the nurses' conceptualisations of providing care in the ward, developing 
a standard instrument to aid future ward evaluations and exploring the 
relationship between the evaluations wards receive and the physical 
characteristics of the wards.
Chapter 15 summarises the work carried out to achieve the objectives and 
provides examples of future work which would strengthen the applied 
contribution of the work. The discussion illustrates an important point 
in applied research. As stated succinctly by Lewin (1951), 'there is 
nothing so practical as a good theory'. The model of ward evaluation has 
been developed in order to provide an initial step in giving the field of 
environmental evaluation a more theoretical basis. However, it is not 
just an abstract theoretical account. For example, implications from the 
model have been drawn about the nature of current nursing pratice and
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about the design of hospital wards. The structure of the evaluation 
model is also used to develop an instrument which is concise and 
therefore practical, yet covers the range of issues required for a 
complete assessment of a ward's functioning with respect to the provision 
of nursing care. The evaluation model also provides the structure for 
describing the physical characteristics of the hospital wards. From 
this, general relationships have been identified. Thus, this work 
illustrates that applied and theoretical objectives are not only 
compatible in environmental research, but are virtually inseparable. 
Chapter 16 discusses some of the general issues raised by the physical 
descriptors model and Chapter 17 presents a summary of the theoretical 
contributions of the ward evaluation model.
Chapter 16
GENERAL ISSUES RAISED BY THE PHYSICAL DESCRIPTORS MODEL
The final chapter describes how the model of ward evaluation fits into 
the field of environmental research. Its contributions lie in 
clarifying, verifying and integrating previous work and providing a 
potential theoretical basis for future work. The contribution of the 
physical descriptors model is less positive. In part this is due to the 
greater difficulty of the problem. McGrath and Altman (1966) have 
illustrated that it is much more difficult to demonstrate relationships 
between variables of different domains, such as physical and 
psychological variables, than relationships between variables of the same 
nature.
The major contribution of the physical descriptors model is that it 
highlights general issues that are applicable to all research attempting 
to relate people's experiences and activities with the physical 
attributes of the environment.
This chapter provides a brief description of these issues, and the 
approach taken to them in the present work. Section 1 discusses the 
practical problem of deciding which physical variables to investigate. 
The remaining two sections discuss the general theoretical issues raised 
by such research. Section 2 is concerned with the nature of the 
relationships between the physical and psychological variables which such 
research attempts to demonstrate. Section 3 discusses the approaches to 
establishing such relationships.
1 THE SELECTION OF THE PHYSICAL VARIABLES
In evaluations of buildings the research question of the link between the 
physical and psychological variables can be stated as 'what is the 
relationship between the building system and the environmental system?' 
Based on the work of the BPRU (1972), the present study adopts the 
proposal that it is the environmental system, not the building system, 
which people experience. Therefore, while the environmental system can 
be elicited from the users, the physical attributes which give rise to 
this system are not so directly obtainable. Canter (1977) also raises 
the problem of the initial selection of physical variables. He suggests 
that studies of building evaluations either restrict the physical 
variables to a few likely characteristics, with disappointing results, or 
are overwhelmed by the choices, and therefore fail to take the step of 
attempting to relate variations in people's experiences with variations 
in the physical setting.
The problem of selecting appropriate physical variables is also 
documented in the field of environmental aesthetics (Wohlwill, 1976),
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residential evaluations (Bechtel, 1976), air quality (Barker, 1976), 
water quality (Coughlin, 1976), environmental noise (Weinstein, 1976) and 
coastal land management (Zube, 1980). The universal nature of the 
problem indicates that there is no immediate, foolproof solution.
One possible approach to deciding which physical variables to start with, 
is to consider what the final physical description or taxonomy should be. 
Zube (1980) proposes three major criteria of a taxonomy of environmental 
domains. They are:
1. that the taxonomy be ’relevant to the perceptual/cognitive processes of user-participants1.
2. that ’the domains should be defined in terms of measurable physical elements, attributes or characteristics’.
3. 'the taxonomy needs to be policy relevant.'
In general these criteria can be applied also to the initial selection 
of variables.
Zube's first criterion is concerned with communication; that is, the 
taxonomies should be stated in language that is meaningful to the users 
of the setting, as well as to the professionals. One means of ensuring 
that the final taxonomy is relevant to the users, is to start with 
variables expressed in the users' language.
By the second criterion Zube means that the taxonomies should be 
quantifiable, in order to reflect physical differences between settings 
or changes in a given setting and also differences in perceptions of 
quality. The requirement of a relationship with psychological variables 
can not be applied to the original pool of physical variables, as this is 
the final test of the validity of the variables. The other aspect of 
this criterion is practical and directly applicable to the initial 
selection of physical variables. If they do not vary across settings 
they can not be measured. An example from the present work is the 
location of the utility rooms in the ward. Both previous research and 
the model of ward evaluation suggest this may be an important aspect in 
ward layout. However only 2 of the 138 wards have peripherally located 
utility rooms. Therefore it is not possible to include this variable in 
the physical descriptions of the wards.
The final criterion for describing the physical setting which Zube 
proposes, is that 'the taxonomy needs to be policy relevant'. This 
criterion relates to the applied orientation of environmental research. 
As stated by both Canter (1977) and Zube (1980), one purpose of 
environmental evaluations is to provide information to improve the 
quality of decision making. Many environmental domains have physical 
descriptions which are based on professional judgements and are the 
physical representations of policy decisions. Such descriptions can take
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many different forms. For example, there are formal indices such as the 
National Wildlife Federation's Environmental Quality Index (Kimball,
1972) and the water pollution index developed by the Council on 
Environmental Quality (1972), standard building regulations for types of 
buildings, and design briefs and specifications for the specific case. 
In the British hospital context the physical representation of policy is 
provided as guidance in the form of Bulding Notes. Each note specifies 
the minimum requirements, and the range of variations between designs, 
which will be tolerated for a specific setting such as a hospital ward. 
Canter (1977) suggests that a random selection of physical variables is 
seldom successful. For example, Sears and Auld (1976) adopted the 
strategy of measuring everything they could think of in their study of 
wards, which produced a virtually unmanageable amount of data (personal 
communication). Therefore, it would appear appropriate that the initial 
physical characteristics, to be examined for their relationship with 
human endeavours, should be those specified by the design professionals. 
The demonstration of a relationship (or lack of it) between the 
professionally-based environmental attributes and user responses, would 
provide information directly relevant to policy making. In addition, 
such preminary work may lead to hypotheses about more relevant physical 
characteristics.
The physical variables incorporated into the physical descriptors model, 
as described in Chapter 13, in general meet the criteria laid down by 
Zube. They are taken from Building Note 4: Ward Units (DHSS, 1976). The 
questionnaire used to collect the physical data was pilotted three times 
to ensure that the descriptions were stated in terms that are meaningful 
to nurses. From the data collected, only those physical variables which 
varied across the different wards provided the data used in the physical 
model. The relationships demonstrated in the model suggest that the 
approach taken in the present work provides a useful set of 
recommendations for the initial selection of the physical variables to be 
used in exploring the relationship between design and use.
The initial pool of physical variables to investigate is a practical 
problem. The nature of the relationship between the physical and 
psychological descriptors of the environment is a more theoretical 
concern. Section 2 discusses this problem.
2 THE NATURE OF THE RELATIONSHIP BETWEEN THE PHYSICAL AND PSYCHOLOGICAL 
MEASURES OF THE ENVIRONMENT
Much of the research which attempts to demonstrate relationships between 
people's experiences of the environment and variations in‘the physical 
attributes succumbs to the lure of the pursuit. The search for better
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predictors obscures the more substantive issue of what it the most 
appropriate way to represent the relationship between the physical 
setting and people's experiences of it.
As discussed in Chapter 4, environmental psychology as a discipline, is 
based upon a goal-oriented model of man. In the present work this is 
stated in terms of purposes. People’s purposes initate and direct their 
activities. Consequently, the role of the physical environment is to 
facilitate the purposive activities. Yet the study of the relationship 
between physical and psychological variables is decidedly deterministic 
in flavour. While 'causal relationships are assumed not deduced’ (Biddy, 
1977), the independent/dependent paradigm adopted by Sears and Auld
(1976) in their work on hospital wards suggests causes. The same paradigm 
is adopted in the studies which use regression analyses as a means of 
demonstrating the relationship between the physical and psychological 
measures. Examples are Shafer and Tooby's (1973) predictive regression 
model of landscape preferences, Daniel et al.'s (1973) predictions on 
forest landscapes and Peterson's (1967) predictions of residential 
preferences.
If environmental determinism is only an assumption, and as stated by Zube
(1980) in a recent review, perfect prediction has not been achieved, why
be concerned that it predominates in the approaches to the problem? One
danger is expressed by Craik and Zube (1976) in their concern over
partially successful physical predictors. They state:
'There is potential hazard in employing physically derived indices prematurely as surrogates for observer-based evaluations. Statistically derived combinations of physical measures are likely to yield substantial but far from perfect predictions of PEQIs (Preceived Environmental Quality Indices). Thus there is the danger that these imperfect surrogates will become embedded and enshrined in standards and guidelines that abstract only a partial set of components of environmental quality. Their widespread application in the field may systematically and relentlessly eliminate essential elements of environmental quality not captured in the statistical equations.'
Taking a deterministic stance and then not succeeding in perfect
prediction may also contribute to what Heimsath (1977) calls fallacies
held about the design process. One fallacy is that 'the design
structures behaviour in a simple, direct and easily predictable way.' If
environmental research promotes this deterministic attitude and yet has
limited success, it leaves the designer to incorporate into the design
his own predictions about what will happen in a place. Alternatively the
lack of perfect prediction may facilitate the assumption that 'the
physical design is irrelevant therefore the designer can really do what
he wants'. Regardless of which fallacy is in operation, they both promote
the carte blanche attitude in the design profession, and-are both
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encouraged by failed determinism.
The above discussion suggests two important points. One is that physical 
descriptors will not replace behavioural or evaluative descriptors of 
environments. For one thing, as documented by Brush (1976), there is 
general concern 'over the inadequacy of purely objective physical 
measures'. In addition, the evaluative descriptors serve functions 
beyond predicting physical correlates. For example, as stated by UNESCO 
(1973) 'those responsible for formulating policies, and any expert 
groups, should become aware of their own perceptual and conceptual bias 
by comparing it with the views of those whose lives are affected by the 
policies.' This type of contribution is illustrated in Chapter 12, where 
the evaluative model is used to contrast the perspective of ward nurses 
with those of writers on the theory of nursing and of ward planners.
The other conclusion to be drawn from the dangers described above is that 
the relationship between these two forms of descriptors must be stated as 
something other than a failed deterministic relationship. What is needed 
is a consensus in just what this relationship is to be, and to express 
the relationship in such a way as to provide directives for research 
which are not based on a deterministic model.
There are several terms in current use to describe the relationship 
between people and their physical surroundings. Levy-Leboyer (1982) and 
Studer (1970) speak of equilibrium, Ittelson et al. (1974) describe it in 
terms of 'goodness of fit* and Rapoport (1977), Craik and Zube (1976), 
Michelson (1970) and Brush (1976) all describe it as 'congruence' between 
people and their environment.
Gump (1971), in his work in ecological psychology, has coined the term 
'synomorphic', which means 'similarity of shape' to describe the 
relationship between behaviour and setting. The term synomorphy is of 
significance for two reasons. Firstly, it is distinctive. Terms such as 
congruence and fit, can pass relatively ineffectually into common useage 
without adequately signalling to both designers and researchers that a 
distinctive relationship does exist between people and their environment 
without it being deterministic.
The second reason that synomorphy is an important description of the 
relationship between people and their environment, is that it has 
provided a directive for research which is not based on a deterministic 
model. In ecological psychology synomorphy describes the relationship 
between standing patterns of behaviour and the social and physical 
components of a behavioural setting. This relationship is not taken as 
direct but is mediated through the ongoing activities that occur within 
the setting. The fact that ecological psychology remains a separate
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discipline attests to the success of the concept of synomorphy in 
generating research.
Canter (1977b), using the facet theory approach, has demonstrated the 
utility of the concept of synomorphy beyond the context of a behavioural 
setting. His analysis of children's hospital wards represents a major 
step forward in demonstrating a non-deterministic relationship between 
patterns of activities and experiences, and aspects of the physical 
domain. Similar to other attempts to illustrate the relationsip between 
the physical setting and human experience, the work provides an account 
of each of the domains, and then establishes the association between 
them. What is unique to the work is that 'the concern is not to 
establish what what, but rather to find the underlying
similarities between the structure of places and the experiences of 
them.'
Canter's study consists of describing the different locations within the 
ward, for example, the nursing station and the day space. The physical 
description of the locations is given by two facets. One classifies each 
location as to whether it is predominantely structurally open (eg. the 
day space) or closed (eg. the treatment room). The three elements of the 
other physical facet are: separate (eg. mother/child cubicles), central 
(eg. the nursing station) or special (eg. the treatment room). The 
prediction made is that the relationship between the locations in terms 
of their psychological descriptions will be similar in form to the 
relationships suggested by the physical descriptors.
Using smallest space analysis, Canter demonstrates that the two-way 
classification, proposed by the physical facets, can also be retrieved 
when the locations are described by the frequency of occurance of 
different activities of the users. With the same method, using 
evaluative data from the nurses, this structure was again obtained. This 
is an accomplishment which Bechtel (1982) maintains ecological psychology 
has failed to do.
While the rationale behind the two physical facets is not fully
developed, the study shows a similarity of form between the physical
descriptors and the psychological descriptors of the ward locations. As
stated to Canter:
'The key theoretical point is that evidence can be found for a strictly spatio-geometric classification of the design which is sensitive to variations in behaviour ana experience. It is repeated,this is pot a presentation of architectural causps of behaviour and experience but a demonstration of their relatedness.'
The physical descriptors model, presented in Chapter 13, also
269
demonstrates the relationship between the physical and evaluative 
descriptors in terms of similarity in form, although not expressed as 
directly in spatio-geometric terms as in Canter's (1977b) work. Rather, 
synomorphy is expressed in terms of shared descriptions. For example, 
wards which are described by the physical attribute of high levels of 
provision of ancillary and sanitary facilities, are also described by 
high evaluative scores for facilitating all aspects of nursing care.
Much of the utility of the physical descriptors model comes from the fact 
that it does not seek to demonstrate a one-to-one relationship between 
the two domains. This allows the subtleties of relatedness to be 
illustrated. For example, many highly partitioned wards can also be 
described by high evaluative scores for preventing disturbances and 
promoting privacy, but not all. One group with this physical description 
is described by all low evaluations. One reason for this may lie with 
the contribution of organisational variables, such as low staffing 
levels. An inadequate number of nurses combined with highly partitioned 
ward plans may be an explanation for the wards not being seen as 
facilitating nursing care.
Taking the privacy example further, closed wards do contribute to privacy 
but it is not the only influence demonstrated. For example, there is a 
group of wards described by both low partitioning and high evaluative 
scores for all aspects of care, including privacy. In addition, the 
model demonstrates a relationship between the level of provision of extra 
facilities and privacy.
Ittelson et al. (1974) describe privacy as one of the most complex 
concepts to deal with in the study of man and his environment. For 
example, Westin (1967) proposes four states of privacy; solitude, 
intimacy, anonymity and reserve; all of which he places under the 
'ruberic' of personal control of information about oneself. Even though 
the present work is only exploratory in nature, the fact that privacy is 
more than just not being observed is certainly illustrated in the 
physical descriptors model. This suggests that the approach adopted to 
illustrate the relationships between the physical and evaluative 
descriptors can accommodate the complexities to be expected in such 
relationships.
In summary, concern has been expressed in this section about the 
impression given by the more standard approaches of relating together 
physical and psychological measures of the environment. As discussed, 
there appears to be the implicit assumption of that one day perfect
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physical predictors of people's evaluations and environment-related 
behaviour will be achieved. While the whole ethos of environmental 
psychology points to the fact that this will not occur, such a 
deterministic approach may give a false impression of just what 
environmental research can do. This may lead to inappropriate 
substitutions of physical descriptors for psychological information as 
the basis of decision making, as suggested by Craik and Zube (1976), or 
the total rejection by the design profession of the contribution 
environmental research can make.
This discussion has argued that an explicit non-deterministic statement 
of the relationship of the two domains be made, and proposes synomorphy 
(similarity in form) as an adequate description of this relationship. 
With the use of the facet approach, Canter (1977b) and the present work 
have demonstrated that synomorphy provides a directive for research which 
illustrates non-deterministic relatedness and is still capable of 
illustrating the complexities in the relationship between physical and 
psychological descriptors of the environment.
The final general issues to be discussed concern the problems of 
illustrating meaningful relationships between the two domains and 
providing a more predictive basis for the research. Section 3 discusses 
these issues.
3 THE APPROACH TO THE PROBLEM OF RELATING TOGETHER PHYSICAL AND 
PSYCHOLOGICAL DESCRIPTORS
In his review of research relating physical and psychological 
descriptors, Wohlwill (1976) makes two important criticisms of work which 
uses factor analysis to structure the physical attributes and multiple 
regression to predict preference judgements. One is that such methods 
'suffer from the rather synthetic nature of the physical dimensions or 
factors resulting from such analyses'. The other criticism follows on 
from the problem of the meaning of statistically derived groupings. He 
suggests that it 'may prove difficult to place (the physical factors) 
into systematic relationship with behavioural measures in terms of any 
set of a priori defined hypotheses or theoretical principles.' Biddy
(1977) takes this criticism further in his detailed discussion of 
methodologies such as multiple regression which are based on the general 
linear model. He concludes by suggesting such methods have 'the effects 
of narrowing, trivialization, technicalization, obscurantism, and 
expertization'. Both authors are concerned about the pieppipgfulpess of 
the end result; without this predictions are impossible.
If meaningfulness is taken as a prerequisite of prediction then a quite
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different approach to the problem is suggested. Wohlwill (1976)
maintains that if the work is to be fa scientifically based research
effort1 the physical attributes must be selected and assessed quite
independently of the evaluations or behavioural responses to be made to
them. This is the approach which has generally been adopted and, as
stated by Wohlwill himself, without much success. Canter and Kenny
(1982) propose that the Cartesian, dualist stance epitomised by the above
quote by Wohlwill generates irreconcilable problems. They state:
'if these two sets of measurements do have independent origins the question is raised as to how or wny they should be related.'
Canter and Kenny suggest as an alternative the phenomenological
tradition; 'the experience of the individual, and his conceptualisation
of that experience, is taken as paramount and attempts are made to
develop measures of the physical world which grow out of the person's own
perspective.' This proposal is given rueful support by Sears and Auld
(1976) after their attempt to approach the problem from the other
direction. They conclude by suggesting 'it would certainly seem to be
more meaningful to incorporate perceived physical characteristics into
the analysis as independent variables rather than trying to work with
actual physical measures.'
Maintaining a strictly phenomenological approach does not, however, solve 
the problem of examining the relationship between the two domains. 
Perceived environmental attributes do not directly signal what physical 
attributes contribute to these descriptions. Nevertheless, the 
phenomenological approach can be used to guide the examination of the 
relationship. Milcarek and Struening (1975) have emphasised the concern 
that research should not partition the subject matter into arbitrary 
classifications which are not consistent with the phenomenon under study. 
This assertion is very similar to the gestalt approach to examining 
problems. As summarised by Wertheimer (1972) 'the gestalt view argues 
that the best way to understand the whole is to decompose it by analysis 
into its component parts, but these component parts should not be decided 
upon arbitrarily.' The work of Sears and Auld (1976) demonstrates that 
some structure must be imposed on the physical variables before 
systematic relationships can be illustrated. If the point of describing 
or structuring the physical attributes is to illustrate their 
relationship with people's experience of the setting, then the least 
arbitrary classification to impose is one that reflects people's 
experience. Thus, one contribution of the phenomenological approach can 
make is in structuring the physical domain.
If the experiences of the respondents are to be used in order to produce
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meaningful classifications of the physical attributes, an account of the 
experiences is needed; that is, of the processes involved in the 
transactions between people and their surroundings. As suggested by 
Brush (1976) with respect to environmental management 'it is at least as 
important to understand the process by which the environment achieves its 
level of performance as it is to assess the level of performance.' The 
model of ward evaluation, based upon the concept of environmental 
interaction, provides such an account; By presenting the description of 
environmental experience as an integrated whole, the relationship between 
components of this experience are illustrated.
The physical descriptors model, described in Chapter 13, adopts the 
approach of using people's experiences to organise the physical domain, 
in as much as it uses the structure of people's experiences, as 
illustrated by the model of evaluation, to structure the physical 
indices. This approach goes some way towards providing a solution to the 
problem of 'meaningful classifications'. Thus, while concern is 
expressed in Chapter 15 that the structuring occurred only after the 
initial additive physical indices were developed, it does illustrate that 
it is possible to approach the problem of describing the relationship 
between the two domains by starting with people's experiences of the 
environment. In addition, intuitively at least, the relationships 
demonstrated appear to make sense.
Meaningfulness has been presented as a prequisite to prediction, but it 
does not necessarily generate predictions. One of the major deficiencies 
of the model of physical descriptors is that it is totally empirical in 
nature. While the structure of the evaluations were used to structure 
the physical attributes, no attempt was made to predict the nature of the 
relationships identified.
With hindsight, certain predictions would seem to have been possible. 
For example, the similarity in description between the degree of 
partitioning of the main ward areas and the evaluative scores for ease of 
observation could have been predicted from the work of Sears and Auld 
(1976). In addition, the fact that the evaluations in terms of ease of 
observation are not negatively correlated with those concerned with 
preventing disturbances, but are just very low, (see Chapter 10) could 
have been used to predict that they would not both be related to exactly 
the same physical attributes. These examples suggest that prediction 
must be derived from the structure of people's environmental experiences. 
This places the demand on environmental psychology firmly back on the 
psychology side; that is, if people's experiences are to be used as the 
way into the problem of relating together the physical and psychological
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descriptors of the environment, these experiences need to be more fully 
understood. The model of ward evaluation provides an initial starting 
point. However, it also highlights areas in need of further systematic 
work, such as the complex issue of privacy.
In summary, concern has been expressed that the relationships between 
physical and psychological descriptors of the environment are arrived at 
by a totally empirically-based process. As suggested by Wohlwill (1976) 
this is due, at least in part, to the meaninglessness of the statistically 
based physical descriptors used.
To overcome the problem of arbitrary classifications, thp present work 
has utilised the structure of people's experiences, as represented by the 
model of ward evaluation, to structure the physical attributes. The 
relationships demonstrated by the physical descriptors model suggest that 
meaningful categories have been generated by this method. However, the 
work has failed to take the next step, that of predicting the nature of 
the relationships. Nevertheless, the results do suggest that such 
predictions must come from an understanding of the content and structure 
of people's environmental experiences.
4 SUMMARY OF THE GENERAL ISSUES RAISED BY THE PHYSICAL DESCRIPTORS MODEL
The development of the physical descriptors model is an empirical work 
intended as part of the applied contribution of the model of ward 
evaluation. However, it does raise more general concerns relevant to the 
field of environmental research. This chapter provides a brief account 
of these issues. Section 1 discusses the problem of selecting the 
initial pool of physical variable. Given the applied orientation of such 
research, it is suggested that the physical variables, presented by the 
designers as the implementation of policy, provide a useful starting 
point for examining the relationship between design and use.
The remainder of the chapter discusses more theoretical problems. 
Section 2 suggests that much research in this area has a deterministic 
orientation. It argues that such an approach gives an incorrect 
impression of what environmental psychology can contribute to the design 
process. The concept of synomorphy or 'similarity in form' is proposed 
as a more appropriate description of the relationship between physical 
and psychological variables.
Section 3 discusses the approach to the problem of relating together the 
two domains. The proposal is made that the physical variables must be 
grouped into meaningful categories before predictions can be made about 
the expected relationships. It is argued that the least arbitrary 
classification of the physical characteristics is one that reflects
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people's experience. The model of physical descriptors uses such an 
approach. While it failed to take the next step of generating 
prediction, evidence is provided that the model of ward evaluation could 
have been used to predict the identified relationships.
The physical descriptors model illustrates many of the problems that are 
encountered when attempting to relate together the two complex domains of 
the physical environment and human experience. By making explicit the 
problems and the general issues raised by the work, the hope is that 
future environmental research will benefit. A more positive contribution 
of the physical descriptors model is that it illustrates the utility of 
the ward evaluation model in providing a range of information relevant to 
design decision making. The final chapter discusses the theoretical 
contributions of the model of ward evaluation to the field of 
environmental psychology.
275
Chapter 17 
THE CONTRIBUTION OF THE MODEL OF WARD 
EVALUATION TO THE FIELD OF ENVIRONMENTAL EVALUATION
The field of environmental evaluation predominately has an applied 
orientation. Environmental evaluation research tends to be concerned 
with solving problems directly related to a specific context, as 
discussed in Chapter 3. Canter and Kenny (1982) characterise this field 
as the ’pragmatic research endeavour par excellence'. The consequence of 
this pragmatic approach is that the field of environmental evaluation 
remains a vast collection of unrelated research findings about specific 
settings. Criticisms of this nature are not isolated. For example, 
considerable concern has been expressed about the lack of coordination of 
research across different environmental domains (Craik and Zube,1976; 
Peterson, 1976; Stokols,1978) with individual pieces of research in the 
field being described as 'rudimentary and inconclusive' (Zimring and 
Reizenstein,1980).
According to Simon (1969), the fragmented nature of the field is a result 
of the lack of an adequate conceptual framework. Twain (1975) has stated 
that the construction of an adequate theory is essential to ensure that 
future research will be a logical development from previous work. The 
major theoretical objective of the present work is one of developing an 
approach to evaluation that will provide the basis for a more general 
theory of environmental evaluations. The intention is to provide a 
framework for a more cumulative approach to the field. The model of ward 
evaluation is presented as this initial step towards a more integrated 
field of endeavour.
The model is a structural account of the relationships between the 
various evaluations being made by the nurses. To assist in the 
construction of the model, the facet approach to theory construction is 
utilised. This approach satisfies the requirements of the topic area, in 
that it handles multivariate problems, provides multidimensional 
solutions when necessary and treats the research problem as an integrated 
whole. In addition, models developed within the facet framework are open 
to direct empirical testing.
The model of ward evaluation consists of a multiple classification system 
for describing the evaluations. The development and testing of the model 
are described in Chapters 4 to 10 and a detailed summary presented 
Chapter 11. The major stages are:
1. an examination of the psychological processes involved in making"an 
environmental evaluation. This is to ensure that the concepts or rules 
of the model are consistent with the characteristics of the phenomemon of
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evaluation.
2. the specification and definition of the basic unit of study, the 
behavioural unit.
3. the proposal of a preliminary general model of environmental 
evaluation, derived from the literature within the field of environmental 
psychology.
4. the application of the general model to the hospital ward/nursing 
care context, and the refinement of the model to make predictions about 
the relationships between the evaluations.
5. the construction of a ward evaluation questionnaire to be used as the 
instrument for testing the model.
6. the empirical test of the model of ward evaluation.
The empirical retrieval of the cylindrical structure of the questionnaire 
data, using smallest space analysis, confirms the predictions made by the 
model about the relationships between ward evaluations.
Twain (1975) has suggested that research, regardless of its content, 
should fit into a logical sequence of cumulative knowledge. An aspect of 
this concerns how the research fits with previous knowledge of the 
subject matter. A partial explanation for the fragmented nature of the 
field of environmental evaluations rests with its failure to utilise 
existing knowledge from the wider field of environmental psychology as an 
aid to understanding the common process uniting all the work, namely the 
psychological process of making an evaluation. A requirement imposed on 
the present work is that the description of the evaluations be consistent 
with the characteristics of the phenomenon under study, that is the 
process of making an evaluation. This process is summarised by the basic 
unit of study, which is the behavioural unit. Section 1 of this chapter 
describes the contribution made by the 'behavioural unit' concept in 
clarifying what is meant be the process of environmental evaluation.
The model, or description of ward evaluation, is based upon a range of 
conceptual notions, assumptions and research findings from previous work. 
The unique aspect of the model is the integration of these concepts into 
a coherent statement about the phenomenon of evaluation. The successful 
empirical demonstration of the ward evaluation model provides support for 
several previously untested ideas. Section 2 discusses the contribution 
the model makes towards verifying and integrating this previous work.
A second aspect of research being part of a cumulative process of 
knowledge acquisition is the potential contribution to future research. 
The model developed in this present work has been tested in a very
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specific context, that is the evaluation of modern hospital wards by 
nurses. Section 3 following discusses the extent to which the model may 
be applicable to other settings. Section 4 examines the ways in which 
the model may contribute to the more general field of Evaluation 
Research. Section 5 places evaluations in the psychological literature 
on attitudes and Section 6 summarises the previous discussions.
1 THE BEHAVIOURAL UNIT AS THE BASIC UNIT OF STUDY
According to ForgasC1979b), one of the most difficult aspects of studying
naturally occurring phenomena in psychology is the identification of the
basic unit of study. Both Milcarek and Struening (1975) and Forgas
express the concern that research often partitions the subject matter
into forced or arbitrary classifications which are not consistent with
the way the phenomenon occurs in the real world. In the present work the
’behavioural unit* is taken as the basic unit of study which is
consistent with the phenomenon of evaluation.
A behavioural unit contains:
’an aspect of the environmental system of a locationwithin a setting, together with a purposive activityassociated with the aspect.1
The following sections summarise what a behavioural unit is, how it
relates to environmental evaluations and the contribution it makes to the
field of environmental evaluation.
1.1 The. Unit .as. Bart, to  People's Conceptualisations
Evaluations are statements about the effectiveness or quality of a 
setting (Friedmann et al.,1978). It is proposed that in order for people 
to make such statements, they must rely on their perceptions or 
interpretations of that setting, in other words on their conceptual 
systems. Therefore, a model to describe environmental evaluations is a 
model of people’s conceptualisations of a setting. The ’behavioural 
unit' is taken as the basic unit of these conceptualisations. Each 
behavioural unit generates a unique evaluation.
1.2 Evaluations 2 2  Emergent
One of the major characteristics of the phenomenon of environmental
evaluations, which has guided the theoretical developments of the work,
is the proposal of Ittelson et al. (1974) that evaluations are emergent.
That is evaluations:
'express the interaction between the properties of the object, place or event being perceived and the behavioural characteristics of the perceiver.'
In addition, Ittelson et al. go on to suggest the experience resulting
from this interaction can not be obtained by considering either the
person or the setting in isolation.
The need to retain this emergent quality of evaluations has directed the
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specification of the content of the basic units of study and, as 
described in Section 2 following, the concepts used to describe them. The 
major consequences of evaluations being described as emergent are:
1. that they are taken to be behaviourally based. In order to provide a 
description of environmental evaluation it is necessary to describe the 
individual's conceptualisations of his direct experience of using the 
setting. The label 'behavioural unit' to describe the basic conceptual 
unit is given in order to emphasis the behavioural basis of this 
environmental experience.
2. the evaluations are the result of the interaction between the 
individual and the setting. Therefore, a model of environmental 
evaluations is a model of people's conceptualisations of environmental 
interaction.
3. the basic conceptual unit must contain both 'the properties of the 
setting and the behavioural characteristics of the evaluator'. The 
behavioural unit, containing both of these components, is taken as the 
smallest unit of study which preserves this emergent quality.
As stated previously, it is the description of evaluations as emergent 
which provides the direction for the development of the model of 
environmental evaluation. The successful retrieval of the model confirms 
the utility of this theoretical proposition. Yet the research of 
Ittelson et al., which is predominately observational in nature, makes no 
attempt to incorporate their assertions into research. (The criticism 
that the theoretical assertions of Ittelson tend to remain just that, 
theoretical, is also made by Massoud-Moghaddam, 1975).
One limitation of the theoretical proposals of Ittelson et al. is that 
they remain at a very general level. For example, no adequate 
definitions of 'properties of the place*, 'behavioural characteristics of 
the perceiver' or 'interaction between them' are provided. A 
contribution of the present work is that it utilises proposals from other 
areas of environmental research to define the constituents of the 
emergent experience of environmental evaluation. In this way it provides 
a link between the theoretical assertions of Ittelson et al. and other 
work in the field. The following sections summarise the attributes 
identified from other work as being the most appropriate components of" 
the unit. Section 1.3 presents the arguement for 'purposive activities' 
being the behavioural component of the behavioural unit and Section 1.4 
presents the environmental system as the properties of the setting.
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13 Purposive Activities as the Behavioural .Characteristics Component 
■Ql tee. Behavioural Unit.
The physical environment is a complex, multidimensional entity. 
Therefore, as suggested by Sears and Auld (1976), it can not be assessed 
in quantitative terms. Consequently, in order to specify the components 
of the behavioural units that are relevant to evaluation, it is first 
necessary to state what are the criteria for evaluating an environment.
In line with most environmental research, this work adopts a goal- 
oriented model of man. The criteria for making an environmental 
evaluation is taken to be the purposes the individual is trying to 
achieve in the setting. The definition of environmental evaluations is 
based upon three assumptions about the relations between purposes and the 
physical environment. They are:
1. People are aware of their purposes and can estimate the extent to 
which these purposes are being achieved (BPRU, 1972).
2. Because purposes, not the environment, initiate and direct actions 
(Rozeboom,1970), the relationship between people and their environment is 
not deterministic.
3. Purposes are not regarded as initiating pre-programmed series of 
actions (Simons, 1968). Therefore, the environment can influence these 
actions by facilitating them.
Taking the three characteristics of the relationship between people and
the physical environment, evaluation is defined as:
'a subjective assessment of the goodness of a setting based upon the individual’s perception of the degree to which it facilitates the purposes the individual associates with that setting/
The above definition provides an explicit statement of what the process
of evaluation is taken to be. While such postulates about internal
processes cannot be proven, the model provides no evidence to suggest the
definition to be incorrect. Also the precision with which the predicted
model is retrieved from the spatial analysis illustrates the clarity of
meaning which can be achieved with a research instrument when the
purposes are explicitly stated. In addition, without specifying what
purposes people associate with different settings, comparisons across
settings must remain strictly empirical. Canter (1975a) illustrates that
this is exactly what has happened with the general evaluation scales
based on the semantic differential.
Purposes are proposed as the criteria for evaluation; people evaluate a 
setting in terms of the extent to which the setting facilitates the 
achievement of the purposes. As previously proposed, the evaluations are 
formed through using the setting. The point of contact or interaction
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between1 the individual and the setting is when he is carrying out the 
activities directed towards achieving his purposes. Therefore the most 
appropriate 'behavioural characteristics' upon which people form 
conceptions, for this context, are purposive activities. Consequently, 
the behavioural component of the behavioural unit is specified as 
purposive activities.
1.4 The Environmental .System .as tea Properties to  tee  Setting 
Component to  tee Behavioural .Unit
The behavioural unit is the basic conceptual unit being dealt with in the 
present work. Because it is a conceptual unit, the properties of the 
setting comprising it are those attributed to it by people, not 
characteristics inherent in the setting. The attributed characteristics 
incorporated into this work are derived from the BPRU's (1972) model of a 
building as a system. The BPRU describe the characteristics inherent in 
the setting as the building system. This system, they suggest, gives 
rise to the environmental system through providing structure, fabric, 
services and contents of the building. They propose that it is the 
environmental system, comprised of a spatial subsystem and a physical 
subsystem, that is experienced by the people using the building. The 
aspects of the environmental system proposed by the BPRU are taken as the 
relevant 'properties of the setting' component of the behavioural unit. 
(Section 2.1 discusses the support the model of ward evaluation has given 
to this assertion.)
1.5 Summary to  tea Contribution to  tea Behavioural Unit
The behavioural unit is taken as the smallest conceptual unit of
environmental experience which retains the interactive aspect necessary
for an evaluation to emerge from it. It is defined as containing:
'an aspect of the environmental system of a location within a setting, together with a specific purposive activity associated with the aspect.'
Each behavioural unit generates a unique evaluation statement. An
evaluation is, therefore:
'An assessment of the extent to which an aspect of the environmental system of a location facilitates the individual in carrying out a specific purposive activity.'
The behavioural unit is a theoretical construct used to help articulate 
the process of evaluation. One contribution it makes is'the support it 
provides for Ittelson et al.'s (1974) assertions about the nature of the 
phenomenon of evaluation. In addition, it clarifies their assertions by 
utilising proposals from other environmental research to define the 
constituents of the emergent experience of environmental evaluations.
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Another contribution of the concept of the behavioural unit is that it is 
an aid to the description of environmental interaction. As stated in 
Chapter 5 'environmental inter action' is one of the key concepts used in 
the environmental literature. In general it is used to indicate that the 
physical environment makes a contribution to people's goals and 
activities without being deterministic. For example, Lee (1971a) 
describes human behaviour as 'not a response X&. but an interaction with 
the environment.' Yet the term 'interaction' remains elusive, being a 
label for a relationship without describing what it is. A partial 
explanation for the ambiguity of the term is that it is used to describe 
the relationship between two complex domains. On the one side there are 
people using the environment with their range of activities and 
aspirations. On the other, is the physical environment, with its 
multidimensional, multimodal and multi-purpose character (Ittelson,
1973). One contribution made towards defining environmental interaction, 
by the present work is the specification of the behavioural unit as the 
basic conceptual unit under study. Rather than describing people and the 
physical environment as separate domains, it is used as the smallest 
conceptual unit which incorporates aspects of both domains. This makes 
the description of the relationship between people and the physical 
environment a more manageable task.
A further contribution of the behavioural unit is that it can be seen as 
a unifying concept for the field of environmental evaluation. It defines 
the basis of each evaluation and states the minimum requirement for an 
unambiguous evaluative statement without being context specific.
A final contribution of the behavioural unit is that it provides a link 
between environmental evaluations and other areas of environmental 
psychology. It is specified as a unit of people's conceptualisations 
about the environment. Therefore, existing theoretical proposals and 
research findings on how people structure their conceptualisations can be 
used to describe the relationships between these units. Section 2 
describes the empirical support given by the model of ward evaluation to 
these proposals.
2 THE EMPIRICAL SUPPORT PROVIDED BY THE MODEL OF WARD EVALUATION
The behavioural unit is taken as the basic unit of study. Therefore, in 
order to describe the relationships between the evaluations based on 
these units, it is first necessary to describe the relationships between 
the behavioural units. The model developed is a multiple classification 
system for describing the units on the basis of similarities and
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differences. The requirement is that each concept or facet used in the 
description be applicable to all the behavioural units.
Three such concepts are identified from the environmental literature, 
with each of the concepts being a description of one component of the 
behavioural unit. This section describes the contribution made by each 
of the three facets to previous literature in terms of providing 
empirical evidence and integrating research findings.
2.1 Ibe Classification si£ Attributes jq£ tee Environment 
One constituent of the behavioural unit is the physical environment. The 
model of ward evaluation describes the environment in terms of the 
functions it serves. The functions are distinguished by reference to the 
activities of the individual; that is, whether the activity being 
facilitated involves interaction with other people (B-j), direct use of 
the setting (B2) or the individual’s experience of the environmental 
services (B3).
The three environmental Referents provide a qualitative, categorical 
classification of the environment in terms of function. Therefore, the 
predicted relationship between the referents is that they are all equally 
related to each other. The smallest space analysis confirms this 
relationship with each referent region being adjacent to the two others, 
forming ’wedges in a pie’ around a centre point. In facet terms, this is 
described as a polar facet (Guttman,1977b).
The retrieval of the Referent facet provides empirical evidence for a 
major theoretical proposal from the environmental literature, that is, 
the BPRU’s (1972) assertions on the interaction between the physical 
environment and human activities. As described in the previous section, 
the BPRU specify the environmental system as the attribute of the 
physical environment that people experience. The BPRU further describe 
this system by subdividing it into the spatial and physical subsystems. 
The final proposal of the BPRU is that, in order to describe the 
contribution made by the physical environment to human goals and 
activities, it is more fruitful to specify the qualitative contribution, 
(the function the subsystems serve), rather than a quantitative 
description in terms of amount of contribution.
The three referents in the model of ward evaluation are taken directly 
from the three functions the BPRU propose for the physical environment. 
Two are performed by the spatial subsystem. The layout and location of 
spaces are associated with the interaction with other people and with 
the use of the setting. The physical subsystem is derived from the 
filter function of the building. The model illustrates that interaction
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with aspects of this subsystem, such as the lighting, is also a part of 
people's experience of the environment. Further support is given to the 
Referent classification in that the three elements are identifiable in 
other evaluation work. For example, Farrenkopt and Roth (1980) list 
issues people are concerned about in offices, each of which can be 
classified under one of the general referents.
In summary, the proposals of the BPRU for describing environmental 
interaction are all given support by the model of ward evaluation. The 
fact that issues identified in other building evaluation studies can also 
be classified by the Referent facet suggests it has applicability beyond 
the ward context.
2*2 Has Classification to  FuaaoaAga Activities
The second constituent of the behavioural unit is purposive activities. 
In the present context they are defined as those activities specified by 
the nurses as a part of providing patient care in the ward context. The 
model describes the nursing activities in terms of the Type of Care they 
imply; Direct or Indirect patient care. The Type of Care facet is an 
ordered, modulating facet. It is represented in the smallest space by 
the Direct care evaluations occupying the centremost region of the space, 
with the Indirect evaluations in an adjacent but more peripheral spatial 
region.
The empirical demonstration of the predicted structure of the Type of
Care facet makes several contributions. It confirms that, not only are
purposes useful constructs in clarifying the process of evaluation, but
also that the hierarchial structure to purposive behaviour, proposed by
Sears and Auld (1976), can be used to predict the relationships between
evaluations. Their argument is as follows:
'At the centre are long-term primary purposes. These give rise to lower level purposes which must be achieved in order to achieve the more centre purposes. A hierarchical structure is needed to describe this network of purposes in that not all lower level purposes are necessarily linked to all the purposes at the next level up. Purposive behaviour is a part of this system in that 'any purpose defines the goal of behaviour at the next level down the hierarchy*.
Evidence is presented in Chapter 5 that hierarchies are a useful way of
describing people's conceptions of a range of experiences. However, the
hierarchical structure of purposes proposed by Sears and Auld is an
untested theoretical construct. The prediction, taken from the Sears and
Auld's argument and confirmed by the model, is that evaluations based on
behavioural units which incorporate purposive activities at the same
level of the hierarchy, are more closely related than evaluations based
on purposive activities at different levels. Thus, one contribution of
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the model is the support it gives to the description of purposes as a 
hierarchical network.
A second contribution of the Type of Care facet is that it utilises a 
substantive basis for the content of each level of the hierarchy. In 
their own ward evaluation research, Sears and Auld make no attempt to 
propose what activities in the ward will occupy the different levels of 
the hierarchy. Rather they assume that the most primary purpose will be 
tapped using a general bi-polar adjectival scale. To identify which 
activities are most closely related to the purposes behind the general 
evaluation, a step-wise regression of the factors from the more specific 
questionnaire is used. This empirical basis for identification has the 
same problem as previously discussed with respect to all general bi-polar 
adjectival scales. It requires the assumption that these scales tap 
primary purposes without any attempt to identify just what they may 
constitute.
Facet theory demands that the descriptions being used are descriptions of 
the observations to be made in the research. The rationale behind the 
prediction that the type of care being provided will, in part, describe 
ward evaluations, comes from the proposal of a hierarachical structure to 
purposes. However, the actual content of the description comes from the 
substantive area under investigation; that is from the 
frontstage/backstage description of service-based settings by Goffman 
(1961), and the placement of direct care of patients as the focus of the 
ward routine by Bott (1970). Sears and Auld failed to utilise the 
hospital literature in order to convert their theoretical proposal into a 
description of the ward setting; rather they used an empirical derivation 
to establish content. This has the consequence of leaving their 
theoretical assertion untested.
The Type of Care facet also makes a contribution by illustrating 
consensus. One area of consensus is between the nurses1 
conceptualisations on the nature of nursing care and the categories 
employed by the Bott observational research. Also the structural 
interpretation of the prediction that Direct Care is the more focal 
concern is based upon a similar facet analysis by Levy and Guttman (1975) 
concerning the structure of wellbeing. Thus, the central spatial 
position occupied by the Direct Care element of the facet provides a 
consensus in the facet literature that the hierarchical structure of 
purposes is represented by an ordered modulating facet.
2.3 The Classification of Interaction
The third facet used to describe the behavioural units, and confirmed by
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the model of ward evaluation, is the Level of Interaction facet. It 
classifies each behavioural unit according to the subjective distance 
between the person and the referent as implied by the activity in the 
unit. It is an ordered facet, ordering the units from the most to the 
least distant interaction. The four levels of interaction confirmed by 
the model are: observation, access, direct contact or use, and preventing 
disturbances.
One contribution of the Level of Interaction facet to previous work is 
that it helps to unify a wide range of environmental experiences. It is 
based on the notion that people structure their experiences with 
environmental referents in terms of a distance continuum. Such a concept 
is used to describe people’s environmental experiences at the urban 
scale; Rapoport (1977) refers to this as ’subjective distancing*. Both 
Rapoport (1977) and Canter (1977) describe people’s conceptions of the 
environment in terms of a hierarchical structure. The further up this 
hierarchy that two referents are joined together, the more subjectively 
distant they are construed to be.
At the other extreme of environmental experiences, that is the study of 
interpersonal distances, the term subjective distancing is also 
applicable. A person’s regulation of social interaction has been 
demonstrated to include, for example, physical distancing, eye contact, 
tone of voice and use of the physical environment (Canter and Kenny, 
1975). The importance of such work for the present discussion is that 
all these activities are used to create the ’subjective distance’ that 
the individual prefers. Here again the concept of more to less distance 
is relevant to how people perceive their environmental referents, in this 
instance other people.
The retrieval of the Levels of Interaction facet demonstates that 
people’s conceptions of their environmental experiences at the level of 
using a building can also be described in terms of subjective distances 
between the individual and the referent. This experience can be 
conceived of as at an intermediate scale between the urban experience and 
the interpersonal experience. In this way it provides a link between the 
different scales, and provides support for the proposals of Rapoport and 
Canter that scale, or levels of interaction, is a fundamental conceptual 
structure people use to organise their environmental experiences.
The notion that environmental experiences can be classified in terms of 
’the subjective distance between an individual and an environmental 
referent’ has not been used as a theoretical construct to systematically 
describe the use of a building. Rather, it is used in a practical sense.
286
The clearest example of a practical application of levels of interaction 
is that of the Nuffield design team (1955). Their ward plan was intended 
to facilitate the direct contact between patients and nurses. They 
sought to achieve this through improving 'access1 and reducing 
'observation'. Thus, while they did not explicitly acknowledge such an 
ordering of nursing activities, they used it as a policy basis for 
design. Similar practical applications of the Level of Interaction facet 
are identifiable from the literature on psychiatric hospitals. Osmond 
(1957), Ittelson et al. (1970) and Sommer (1969) have all been involved 
in environmental modifications to change the level of interaction most 
readily facilitated by the setting. Like the Nuffield work, emphasis is 
on facilitating direct contact. However, while the Nuffield plan was 
Intended to reduce the most remote level of interaction ( observation), 
the modifications in the psychiatric hospitals are directed towards 
reducing the other extreme ( patient solitude and isolation).
The Level of Interaction facet makes explicit just what changes in 
behaviour are being engineered through such environmental manipulations. 
In addition, it illustrates a consensus in thinking about the built 
environment between users conceptions, categories utilised in 
observational studies such as Ittelson et al., and teams developing 
design policies. This consensus provides confidence for the assertion 
that identifying the levels at which the individual wishes to interact is 
an important aspect of understanding how the building is being used.
Also, as suggested by the literature above, this aspect of environmental 
interaction is frequently subjected to manipulation through physical 
modifications. This makes it particularily important to identify just 
what are the relevant levels. In the ward context four levels are 
identifiable. It remains an empirical question as to whether other 
building types, such as schools and offices, have the same requirements 
in terms of the levels of interaction they are to facilitate.
One final contribution of the Level of Interaction facet is that it is 
applicable to all three environmental referents. Research at the 
personal space level is solely concerned with interaction between people. 
At the building level people are also the predominant referent discussed. 
An exception to this is Rivlin and Wolfe's (1979) concern for 
environmental exploration. At the urban scale, Rapoport (1977) 
distinguishes between locational attributes (eg. areas, buildings, 
bridges and paths) and non-location attributes (ie people). He uses this 
2-way classification of scale and referent to identify particular issues.
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The model of ward evaluation extends the classification by Rapoport by 
illustrating that interactions within a ward can be ordered in terms of 
subjective distances between the individual and other people, locations 
within the ward and also the environmental services of the ward. It is 
the interaction with this final referent, environmental services, which 
has not previously been subjected to ordering along the continuum of 
levels of interaction. While there are only three levels of interaction 
in the model that are relevant to the experience of the physical 
subsystem, they are clearly identifiable. For example the level of 
preventing disturbances (A^ ) contains the prevention of disturbances to 
patients from the lighting at night. Direct contact or use (Ag) includes 
the lighting for treating patients and for clerical work. At the more 
general ward level of ’access to’ (A2) is the evaluation of the heating 
and ventilation of the whole ward. The successful retrieval of the Level 
of Interaction facet demonstrates that a wider range of environmental 
experiences can be further defined by the level at which it occurs than 
is suggested by previous work.
2.4 Summary to  tea Contribution to  tea Model to  Ward Evaluation te
Previous Work
The major contribution of the model of ward evaluation is not that it 
identifies new concepts for describing environmental experience. No one 
concept or facet used in the model is unique to the present work. Rather 
one of its contributions lies in providing a direct empirical test of 
what are, in several instances, theoretical speculations. The Referent 
facet gives empirical evidence for the BPRU’s (1972) description of a 
building as a system. The Type of Care facet provides empirical support 
for Sears and Auld’s (1976). proposed hierarchical structure to purposes 
and illustrates how this conceptual structure can be substantively 
converted into a description of environmental experience which is 
directly open to testing. The Level of Interaction facet illustrates 
that peoples’ environmental experience of using a building can be ordered 
along a continuum of subjective distancing as has been demonstrated for 
people’s conceptions at the urban level and at the interpersonal distance 
level.
The unique contribution of the model is that it integrates the three 
concepts into a coherent account of the experience of environmental 
evaluations. With the exception of Rapoport (1977), no previous work has 
used any of the concepts in conjunction to describe environmental 
experience. In addition, Rapoport's work is restricted to a 2-way 
classification, with no precise statement of the nature of the
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relationship between his Levels of Interactions and Referent concepts. 
There are three important advantages to describing environmental 
experience as an integrated system. They are:
1. it allows the relationship between all the evaluations to be 
articulated. It is no longer necessary to treat the evaluation of a 
setting as discreet lists of assessments.
2. it is consistent with the way people use a setting. For example, 
nurses use the ward as an integrated unit to provide total patient care. 
Therefore their evaluations should reflect this experience.
3. it provides a detailed description of each evaluation. The three-way 
classification provides a precision of definition which facilitates 
unambiguous evaluative statements.
The ability to describe the environmental experience as an integrated 
whole comes from the demands of the facet approach. To empirically test 
a facet description of a given phenomenon, the role played by each facet 
in the description must be specified. The Referent facet describes the 
contribution of the physical environment by specifying the different 
kinds of human activities each environmental subsystem facilitates. This 
qualitative facet distinguishes between interactions with other people, 
locations within the setting and the environmental services. The Type of 
Care facet is an ordered, modulating facet. It further defines each 
referent by specifying whether the interaction with the referent is to 
facilitate Direct or Indirect patient care. Together these two facets 
provide a radex definition of environmental interaction.
The Level of Interaction facet further defines the functions to be served 
by the setting. This is done by identifying the subjective level of 
interaction between the individual and the Referent which the setting is 
to facilitate. It is an axial facet with four elements, ordering the 
interactions from the most remote level of just observing through to 
actually preventing disturbances caused by too much contact. Each 
interaction with a referent is ordered by the Level of Interaction.
Together the Referent, Type of Care and Level of Interaction facets 
provide a detailed account of the environmental interaction taking place 
in each behavioural unit. The role specified for each facet signals the 
spatial configuration which must be retrieved for the analysis to confirm 
the model. The ordering of the radex structure by the Level of 
Interaction facet generates a cylindrical hypothesis of environmental 
interactions.
The model of environmental interaction can be described as an account of
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the 'conceptual ecology* of a setting. The relationship between any two 
behavioural units can be identified by the similarities between their 
classification by each facet. This allows the conflicts and 
compatibilities between the different interactions to be articulated. 
The successful retrieval of the cylindrex structure from the analysis of 
the ward evaluations confirms that the account of environmental 
interaction, provided by the model, is reflected in the evaluations the 
wards receive.
The facets used in the model are derived from the general environmental 
literature. Therefore, it can be expected that they will have 
applicability beyond the ward context. However the description of 
environmental interaction and of its relationship with evaluation, 
developed in the work, is based upon the relationships between the 
facets. The successful retrieval of the cylindrical model of 
environmental evaluations in another context is important support for the 
model. Section 3 describes such support.
3 THE CONTRIBUTION OF THE MODEL TO FUTURE WORK
The general theoretical objective of the present work is the creation of 
a basis for integrating the field of environmental evaluations, which at 
present is a vast collection of unrelated research findings about 
specific settings. Sections 1 and 2 demonstrated one aspect of the 
objective, namely how the research fits with previous knowledge on the 
subject matter.
A second aspect of being a part of a cumulative process of knowledge 
acquisition is the potential contribution to future research. The model 
developed has been portrayed as a general account of environmental 
experience. However, it has been tested in a very specific context. This 
section presents the evidence which suggests that the model has 
applicability beyond the specific context.
Section 2 provides some evidence that the model may generalise beyond the 
ward context. For example, the three referent elements are identifiable 
from the evaluation work of Farrenkopt and Roth (1980). The rationale 
behind design modifications in psychiatric hospitals such as those 
proposed by Sommer (1969) specify two of the levels of interaction that 
occur between people. The Type of Care facet is compatible with Botts 
(1970) interpretation of the nursing procedure in the ward.
However these examples do not provide evidence that the relationship 
between the facets will produce the cylindrex structure as found in the 
model of ward evaluation. Levy (1976) describes one of the advantages of 
using the facet approach is that generalisability is sought in terms of 
common structures, not content. The result is that a precise definition,
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specific to a given situation, can be used, thus avoiding problems such 
as those encountered in the use of general evaluation scales. The 
present work is fortunate in that since the publication of the ward 
evaluation model (Kenny and Canter,1981) a direct test of its structure 
has been carried out.
The context is people’s satisfaction with their house (Canter and Rees, 
1982). In the housing study, 44 items were taken from the questionnaire 
and classified by three facets. The elements of the Levels of 
Interaction facet are the house, the location (eg, parking space and 
garden) and the neighbourhood. The Referent facet classifies the items in 
terms of whether they concern social contact, space or services. The 
third facet is labelled as the Focus with the elements being overall, in 
general and in particular. Together the three facets produce a cylindrex 
structure of housing satisfaction.
These results can be considered as direct support for the model of 
evaluation developed in the present work. The rationale behind the 
Levels of Interaction facet and Referent facet is the same as used for 
the ward model. The only major difference between the two studies lies in 
the modulating facet. The rationale for the Type of Care facet is the 
hierarchical structure of purposes, with Direct patient care being 
proposed as more closely related to the overall purpose of the ward 
setting than are Indirect care activities. Such a theoretical rationale 
is less clearly articulated for the housing work. While the authors 
state the degree of focus is with respect to a person’s purposes and 
intentions and the overall concern ’to have a pleasant house’ is central, 
Canter and Rees predict the structure on the basis of a correlational 
rationale. The rationale is that the more general the question the 
higher are the correlations, on average, likely to be with all other 
questions; therefore they will occupy a more central region of the 
spatial configuration.
There are several possible explanations for the differences between the 
two modulating facets. One possibility is that, like Sears and Auld 
(1976), the housing work has failed to utilise existing work to provide 
content for each level of the purpose hierarchy. A second, suggested by 
the researchers, is that in informal settings such as a home, clear 
distinctions in terms of content can not be made. A final possibility is 
that the general/particular distinction between elements of a modulating 
facet is sufficient to provide the clarity of description needed, without 
resorting to more complex explanations such as conceptual hierarchies. 
Further testing of the model in a range of both informal and service 
settings is needed to assertain the rationale for the modulating facet in
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the cylindical structure of environmental evaluations. Nevertheless, 
using the criterion specified by Levy (1976), that generalisability is 
demonstrated through common structures, the work of Canter and Rees 
(1982) provides empirical evidence for the generalisability of the model 
of environmental evaluations.
4 THE CONTRIBUTION OF THE MODEL TO THE FIELD OF EVALUATION RESEARCH
Section 3 provides evidence to suggest that the ward evaluation model may 
be a basis for a more general theory of environmental evaluation. In 
Chapter 3, it is argued that environmental evaluations can be considered 
a specific aspect of a wider field, that of evaluation research. This 
section briefly considers the contribution the ward evaluation model may 
make to the field of evaluation research.
As stated in Chapter 3, evaluation research covers an enormous range of 
applied research. Examples are, assessments of programmes such as 
remedial reading schemes, services such as healthcare delivery systems, 
and administrative units, e.g. schools. The common ground between these 
different research projects is that they are all concerned with 
evaluating the to££Q.tiY&a£S.S. of programmes and organisations. Yet 
Chapter 3 argues that the pragmatic and disparate nature of the field is 
a result of a failure to recognise this common psychological process of 
evaluation. The present work has sought to describe this process, 
culminating in the generation of the ward evaluation model to predict the 
outcome of the process.
The previous section suggests that environmental evaluation as a field is 
strengthened by the identification of common structures to peoples 
evaluations of.different settings. This argument is also applicable to 
the larger field of evaluation research. The quest for common structures 
as a basis for cumulative knowledge is not just an exercise in 
intellectual tidiness. They are also relevant to applied objectives, 
which are so central to the field of evaluation research. For example, a 
major problem for the field are the constraints on time and resources. 
Knowledge of the major evaluative concepts or facets would provide an 
efficient basis for defining the research problems and designing the 
appropriate research instruments. Common structures may also aid in 
understanding by helping to predict what similarities and differences in 
the assessments are likely to occur. Finally common structures may help 
to improve the situation concerning implementation of results. If the 
findings in a specific topic area can be backed up by similar results 
from a range of research topics, they are more likely to be considered 
valid interpretations and be taken note of.
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The retrieval of the cylindrex hypothesis is not unique to the ward 
evaluation model. The cylindrex structure is identified for intelligence 
(Guttman and Levy 1980), political involvement (Levy 1979), attitudes 
towards medical treatment (Levy and Guttman, 1980), attitudes towards the 
computer (Elizur and Guttman, 1976), adjustive behaviour (Levy and 
Guttman, 1978), and wellbeing (Levy and Guttman, 1975). However the 
study most similar to the present work, in that it utilises the process 
of evaluation, is Shapira and Zvulun's (1979) study of soldiers1 
evaluations of officers.
The study by Shapira and Zvulun is presented as an example of hypothesis 
generation and testing from the field of organisational behaviour 
research. The cylindrex hypothesis is generated from three facets. The 
axial facet is the rank of the officer to be evaluated (platoon commander 
and company commander). Rank specifies the organisational distance 
between the soldier and his officer. Therefore the rationale of this 
facet can be considered conceptually similar to the rationale behind the 
Level of Interaction facet of the present work.
Shapira and Zvulun's polar facet consists of the different areas of 
evaluation (professional, interpersonal and disciplinary). The 
prediction of a polar role for this facet is based on the assumption that 
all three elements are responsibilities of leadership, with no area 
necessarily considered more important than the others. This is similar 
to the Referent facet of the present work in that each referent 
represents a different function served by the building, all of which must 
be satisfied by the building.
The modulating facet of the Shapira and Zvulun study deals with the 
specificity of the evaluation (general or particular). The rationale for 
the facet is more similar to that used by Canter and Rees (1981) than the 
Type of Care Facet of the present study. Nevertheless, the retrieval of 
the cylindrex structure from studies, focused on very different subjects 
(buildings and military officers) but sharing the common psychological 
process of evaluation, suggests that there may be common fundamental ways 
in which people structure their experience of objects in order to 
evaluate them. Considerably more facet design and analysis of evaluation 
research and comparisons of results are needed before the, postulation of 
the cylindrex model of evaluation. However, the above discussion 
suggests the possibility of such theory building, and indicates it would 
make an important contribution to the very diverse and applied field of. 
evaluation research.
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5 EVALUATION RESEARCH AS A PART OF THE STUDY OF ATTITUDES
The present work has argued that the unifying factor of much of the 
research discussed is the common psychological process of making an 
evaluation. In the discussions, this work has treated evaluation as a 
unique psychological process. However evidence does exist which suggests 
evaluations are an aspect of a more general class of human behaviour, 
that of attitudes.
An enormous amount of research on attitudes has been carried out using 
the facet theory approach. In their discussions of attitude research, the 
exponents of the facet approach readily accommodate building evaluations 
as a specific case of attitudes (see for example Levy, 1981). However 
before accepting this conclusion it is useful to examine the common 
ground between the two concepts. This section provides a brief account 
of the nature of attitudes, as presented by the literature, and the 
evidence to suggest evaluations can be defined as a part of the domain of 
attitudes. Section 5.1 illustrates that evaluations conform to the 
attitude requirements of being affect responses based upon beliefs. 
Section 5.2 discusses the difference of scale at which the two concepts 
are handled.
5.1 Attitudes as Affective Responses Baaed Upon Beliefs
Thurstone (1931) defines an attitude as ’the amount of affect for or 
against a psychological object*. Thus, if a person is favourably or 
unfavourably disposed towards an object, or can express a like or dislike 
for the object, he holds an ’attitude’ with respect to the object. This 
affect nature of attitudes is one aspect of attitudes which does not 
appear to be disputed. Guttman expresses the amount of affect in terms 
of the range the responses can cover, that is, along the continuum of 
from very positive to very negative (Gratch,1973).
Based on the environmental literature, an environmental evaluation has 
been defined as a ’subjective assessment of the goodness of a setting.’ 
Therefore, using the criterion of ’an expression of an amount of affect,* 
evaluations can be said to be attitudes.
The attitude literature also represents these affective responses as
learned, enduring responses formed on the basis of an individual’s
beliefs or cognitions about the object (Rokeach, 1968; Fishbein, 1967;
Zajonc, 1954; and Rosenberg, 1960). Fishbein defines beliefs as being:
’the probability or improbability that the object is related to some other object, value, concept or goal.*
According to the above authors the sources of information, upon which
attitudes are formed, are those which make the object relevant to other
aspects of a person’s life.
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Environmental evaluations, as previously described in this work, can be 
considered attitudes in that they are:
positive or negative statements about a setting based upon the individual’s perception of a relationship between that setting and his purposes.
As the purposes for being in a setting have been specified as the impetus 
for behaviour, the relationship between the object and the purposive 
behaviour is one of utility or facilitation. That is, the belief is that 
the ward setting is related to the provision of nursing care. (This is 
one of the specifications for defining the domain to be studied, i.e. 
only those goals and activities the nurses consider to be related to the 
design are included in the definition of nursing care). To restate, the 
belief is that there is a relationship between the ward environment and 
nursing care and this relationship is one of facilitation. The purpose 
of the environmental interaction model is to characterise the perceived 
relationship. The attitudes or evaluations are the assessments (from 
positive to negative) of the ward in terms of the extent to which the 
facilitation occurs. Therefore it can be accepted that evaluations are 
affect responses based upon beliefs.
5.2 Evaluations as a System of Attitudes
The present work has treated each evaluation item as an evaluation based 
upon a unique behavioural unit. Together they provide a system of 
evaluations, as described by the model. The question remains as to 
whether they can also be described as a system of attitudes.
In general the attitude literature considers an attitude to be a more 
molar phenomenon. For example, Reich and Adcock (1976) suggest that 
there is consensus in the field that each attitude has an affective, 
cognitive and conative component, and are directed towards classes of 
objects. However Fishbein (1967) states that a definition must have 
utility, and suggests the global descriptions of attitudes, such as 
proposed by Reich and Adcock, are at least partially the reason why 
verbally expressed attitudes are not good predictors of overt behaviour.
One problem with such general phenomena is that the psychological object 
is not clearly specified. Perhaps the most famous illustration of this 
is LaPiere’s (1934) study of racial attitudes. As pointed out by 
Fishbein, the psychological object of verbally expressed attitudes is 
frequently a whole class (e.g. Chinese), while the psychological object 
of overt behaviour is a specific member of that class. There is no 
reason to expect an expressed attitude towards one object to be directly 
predictive of an action towards another object.
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A further problem with treating attitudes as very general responses, as 
pointed out by Fishbein, is that a person may hold different attitudes 
towards what appears to be a common object. The example he quotes is 
Bales' (1958) research which shows that the person we best like is most 
probably not the person we most want to work with. This suggests that a 
person can hold more than one attitude towards an object and that these 
attitudes are towards particular attributes of the object.
Guttman's (1973) 1st Law of Attitudes also implies that a person can hold 
more than one attitude towards an object. This law is:
Levy (1981) refers to 18 different pieces of attitudinal research which 
conform to the 1st Law of Attitudes. The consistent demonstration of 
these findings lends support to the assertion of a domain or system of 
attitudes held by people towards a common object.
Before examining whether ward evaluations conform to this law, it is 
useful to consider what is meant by 'a non-artifically selected 
population' for such a domain. In Guttman's work dealing with general 
attitudes such as the safety of the nation, the population of respondants 
is established as being non-artifical by large scale sample surveys. In 
the current work, a much more focused set of attitudes are being sought; 
that is, attitudes towards a specific setting, the hospital ward. While 
all the users (e.g. doctors, domestics, adminstrators, visitors, patients 
and nurses) may associate this setting with the common purpose of 
improving the health of the patient, their roles with respect to this are 
quite different. That is, their subordinate purposes, directed towards 
this general purpose, will be quite different. A natural population, 
relative to an attitude universe for hospital wards, is taken as a 
population with shared purposes at the level where the purposes are 
associated with the architectual features of the setting. This 
requirement can be considered an extension of that for a common object. 
Not only must the attitudes be towards an 'objectively' common object, 
but also that this object must be common in terms of its subjective 
meaning. The greater the specificity of the attitude object, the more 
selective becomes the appropriate population.
Guttman's 1st Law of Attitudes is concerned with the sign of the 
correlation coefficients computed between items. That is, that attitudes 
held towards a common object will not be contradictory but rather that
'If any two items are selected from the universe of attitude items towards a given object, and if the population observed is not selected artifically, then the population regressions between these two items
w i l l  hn mnnnt.one and w i t h  nnsit-.ivn  n r  7.nrn s i  cm*
296
they will be positively related to each other or be totally unrelated. 
The common object for the current work is the ward environment. Thus, 
while the specific evaluations may refer to different subsystems, the 
physical attributes are all part of the environmental system of the ward. 
In addition, the specific purposes referred to by each evaluation have 
been specified as subordinate to a common, more general purpose, total 
nursing care. Because they meet the requirements of being an ’affective 
response’ to a ’common object* taken from a *non-artifically selected 
popluation’ it is expected that the evaluations made by the nurses will 
conform to Guttman’s 1st Law of Attitudes. An examination of the 
correlation matrix of the 93 evaluative items identifies only three 
correlations which are negative, the largest being -.11. According to 
Levy (1981) this amount of deviation from the rule ’may be regarded as 
sampling error or error of approximation (noise).' Therefore it can be 
concluded that the evaluations conform to Guttman’s 1st Law of Attitudes.
5 .3  Sunmary M  Evaluations a s  Attitudes
In summary, the acceptence of evaluations as part of the domain of 
attitudes depends upon the definitions being utilised. Evaluations, as 
defined in the present work, conform to attitudes in two important 
aspects. They are affective responses based upon beliefs; that is, they 
are assessments of wards (from positive to negative) which are based upon 
the belief that the ward setting does influence the provision of nursing 
care. Identifying environmental evaluations as a specific case of 
attitudes provides another illustration that environmental evaluation 
research has a body of literature behind it to help provide a theoretical 
basis for the creation of a more integrated field of endeavour.
The major difference between evaluations, as defined, and the generally 
accepted definition of attitudes, is the level at which they are 
presented. Generally an attitude is considered to be a response to a 
class of objects. In his presentation of the 1st Law of Attitudes, 
Guttman avoids the problem of specifying the level at which attitudes are 
best described. Rather the Law describes the relationship between the 
empirical observations; i.e. the attitude items. However, because the 
items are not perfectly correlated with each other, it can be concluded 
that what he is describing is a system of attitudes towards a common 
object. A similar description has been applied to evaluations in the 
present work.
A system of attitudes is less parsimonious than that of a single, more 
molar attitude. However it does provide greater clarity. Fishbein 
criticises the ambiguity of the general definitions of attitudes used in
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the literature. He considers that this may be a partial explanation for 
the failure to illustrate consistent relationships between such attitudes 
and people’s actions. Overt behaviour is usually a response to a quite 
specific object. Using a system of attitudes, with detailed distinctions 
between different attributes of the object, may bring the specification 
of the affect response closer to the overt action. While as yet no 
research has been conducted to test this assertion, Guttman’s system of 
attitudes may help solve the long standing problem of the relationship 
between behaviour and attitudes. If environmental evaluations can be 
taken as a specific case of attitudes, further research in this field 
could be used to examine this problem arising from the general field of 
attitude research.
6 SUMMARY OF THE CONTRIBUTION OF THE MODEL OF WARD EVALUATION TO THE 
FIELD OF ENVIRONMENTAL EVALUATION
Chapter 17 has presented the evidence to suggest that the evaluation 
model has applicability beyond the ward context. It describes how the 
model provides empirical support for and integrates previous work in the 
field of environmental psychology, and also the empirical support given 
to the model by more recent work.
The basis for proposing that the ward evaluation model is an integral 
part of the field of environmental psychology is the examination of the 
psychological process of making an evaluation. By establishing that 
evaluations are a part of people’s conceptions of using their 
environment, it was possible to utilise work from other areas of 
environmental psychology to specify the components of that experience and 
propose a structure to describe environmental evaluations. Thus material 
from observational studies, theoretical proposals from environmental 
cognition work as well as results from other evaluation studies were used 
to formulate the model of ward evaluation. In addition the process of 
formulating an evaluation, which has been proposed, is not dissimilar to 
that proposed in the more tradition psychological literature on 
attitudes. This provides further evidence that environmental evaluation 
has a basis for a more theoretical approach and suggests that an applied 
field such as evaluation research may actually be able to contribute to 
the theoretical understanding of more general classes of behaviour, such 
as attitudes.
Placing the ward evaluation model into the context of other research was 
further aided by the approach used to develop the model, namely facet 
theory. The facet theory principles provided a useful guide for the 
examination of previous work, for the development of the rationale of the 
model and the identification of the components of the model.
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The unique aspect of the model was the specification of the relationship 
between the definitional concepts. This is a facet approach requirement 
for rendering the model open to direct empirical testing, which gave the 
model the ability to provide empirical support for previous work. In 
addition it made it possible to develop an integrated model of evaluation 
which illustrates the conflicts and compatibilities between all the 
experiences of using a setting that form the basis of the evaluations.
Support for the generality of the model has been provided by reference to 
other evaluation work which have used similar concepts and retrieved the 
same cylindrical structure. Such results suggest that the concepts 
underlying the model of ward evaluation are applicable to a range of 
evaluation experiences.
The field of environmental evaluation has a strong applied tradition. 
One of the unfortunate consequences of this has been that there has been 
no unifying theoretical basis for coordinating the vast number of 
research projects. The present work also has applied objectives, 
concerned with contributing to the design of hospital wards. However, 
its orientation has allowed it to incorporate theoretical objectives as 
well.
Focus on the psychological process of evaluation, common to all 
evaluation research, and the use of the facet theory approach to 
research, have enabled the work presented in this thesis to be 
integrated into the field of environmental psychology and have provided 
the initial steps for a more general theory of environmental evaluation.
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APPENDIX 1: INSTRUMENT DEVELOPMENT
A1.4 Procedure for the Administration of the Main Survey
The development of an efficient method of administering the questionnaire 
is a necessary part of the instrument construction. The requirements are 
that it be easily accommodated into the hospital schedule, ensures a high 
response rate, will allow a large survey to be carried out and can be 
utilised for future use of the instrument.
The third Dilot and the main data collection are postal surveys. This 
allowed the collection of data from hospitals throughout England. The 
method for administering the postal survey was developed during the 2nd 
pilot through consultation with the senior nurses of the hospitals 
visited. The procedure utilised the hierarchical structure of the 
nursing profession and was as follows:
1. 30 District Nursing Officers (DNO's) were contactedbythe 
DHSS and asked if their hospital would participate in the 
survey.
2. Letters were sent to the District Nursing Officers giving 
details of the procedure and asking for the names and 
specialities of the wards to be used and the names of the 
Nursing Officers in charge of each department (copv of 
letter enclosed). (2 of the 30 hospitals were not 
applicable, one refused, one was postponed indefinitely, 
one did not reply and three were used in the 3rd pilot; 
leaving 23 hospitals for the final survey).
3. Overall responsibility for supervising the survey in each 
hospital was given to the Divisional or Senior Nursing 
Officer. A letter similar to that sent to the DNO was sent 
to these nurses documenting the wards specified by the DNO 
and the details of the survey.
4. The package of questionnaires was sent to the Senior 
Nursing Officer. It contained:
- a letter recapping the procedure
- 2 packages of questionnaires labelled for each ward 
(16 for the day shift and 4 for the night shift)
- The Physical Description List
A15
5. The Nursing Officer (a nurse in charge of a particular 
department) carried out the mechanics of the survey. This 
included:
- informing the ward nurses of the survey
- distributing and collecting the questionnaires from 
each of his/her wards included in the survey.
6. The ward nurses were instructed to complete the 
questionnaire while on the ward. Each questionnaire took 
approximately 35 minutes to complete.
7. When all questionnaires had been returned to the Senior 
Nursing Officer, the entire survev was posted back to the 
University of Surrey. The average time taken between 
posting and packages and receiving them back was 3 to 5 
weeks.
The survey was conducted in the Autumn of 1977.
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U N I V E R S I T Y  OF S U R R E Y
Guildford Surrey GU2 5XH T  0483 71281 Telex 859331
Department o f Psychology 
Hospital Evaluation Research Unit
STANDARD LETTER TO DISTRICT NURSING OFFICER
Dear
With arespect to our telephone conversation on the (date) August,
I would like to outline to you the details that we discussed regarding 
the proposed ward design survey.
The Hospital Evaluation Research Unit has been commissioned by the 
DHSS to develop methods for evaluating hospital designs. At present 
the work is concentrating on evaluating ward designs for new medical and 
surgical wards, from the point of view of the people who use them. The 
DHSS has suggested Hospital as one possible hospital to be
looked at. There are two different aspects involved in the work, a 
questionnaire to be completed by nurses in October and a questionnaire 
to be completed by patients in January 1978.
Outlined below are the details of the procedure for the nurses’ 
survey we envisage for your hospital and have successfully used in the 
past.
1. The nurses' survey consists of two separate aspects. They are:
(a). a questionnaire to assess the design of the ward. This is
to be completed by all grades of nurses and both day and night
staff working on the appropriate wards. It takes about 15 
minutes to complete.
tb) . a physical description list for each ward, asking about, for
example, the number of six bedded- bays etc. This is to be
completed by the Nursing Officer in charge of the ward during 
the day. (We have found they prefer to complete these themselves 
as this minimizes the time nurses on the ward have to commit to 
the survey).
2. The survey will involve all new medical and surgical wards (including 
gynaecology, urology and ENT). This will also require the co-operation 
of the Nursing Officer in charge of each ward and also the Night 
Nursing Officer.
3. The survey is conducted by post. The procedure suggested to us by 
S.N.O.'s and N.O's from other hospitals and we have found to be very 
successful is as follows:
□ S 3 !
v f f v
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a). Two packages are prepared by us for each ward. One is for the day 
staff and the other is for the night'staff. The day staff package 
contains twelve questionnaires and also one physical description 
list. It is labelled with the name of the Nursing Officer, the 
name of the ward and what it contains. The second contains
four questionnaires for the night staff and has the name of the 
Night Nursing Officer on it and the name of the ward. (Examples 
are enclosed).
b). These packages will all be sent together directly to the Senior 
Nursing Officer's office for collection by the Nursing Officers. 
Each N.O. distributes the questionnaires to the appropriate 
wards and completes the description list.
c). About three or four days later the N.O. will have to re-collect the 
questionnaires and return them along with the physical description 
list for each ward in the envelope provided to the Senior Nursing 
Officer's office. From there they would be posted back to us.
If any are returned later we would appreciate it if they were 
also posted back to us.
It would be helpful to have the names of the Nursing Officers 
who would be involved in this work and the names of the wards under their 
charge. This will make the labelling that much more precise. Also, if 
there are any ward plans available they would be very helpful to our work.
I realise that this procedure places considerable demands upon 
the Nursing Officers. However, in the past we have found the staff 
prefer this to strangers wandering around their wards.
We have considered circulating a general letter to all the 
nurses before the survey is carried out, but again other Nursing Officers 
have said they would rather mention it themselves to the nurses on their 
frequent trips to the wards. We will follow whichever procedure you see 
as most appropriate.
I would also like to request permission to conduct a patient 
survey on ward-design in your hospital in January 1978. The details of 
the procedure for the patient survey are basically the same as for the 
nurses but will not involve the completion of a description list by the 
Nursing Officers. The other major differences are. that a letter is to be 
distributed to the patients a day or so before the survey asking for their 
consent (a copy is enclosed) and the choice of patients to complete the 
questionnaire is left up to the discretion of the Sister on each ward.
If permission is granted for this survey, Ms. M. Veitch will be contacting 
you with regard to precise dates later.
It is our policy to produce a report on the results for each individual 
hospital that is surveyed. Approximately twenty copies of the report 
are returned to the hospital and two copies are sent to the DHSS. In any 
other publications the hospitals are anonymous and only general trends are 
reported.
I hope these details are comprehensible and meet with your approval.
We look forward to hearing from you.
Yours sincerely,
Cheryl Kenny 
Research Fellow A18
APPENDIX 2: DESCRIPTIIVE CHARACTERISTICS OF THE MAIN 
SURVEY SAMPLE
A2.1 The Response Rate of the Nurses
A2.? The Estimate of the Percentage of the Total 
Population of Wards included in the Survey
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APPENDIX 2 : DESCRIPTIVE CHARACTERISTICS OF THE MAIN SURVEY SAMPLE
Oppenheim (1966). in his discussion of questionnaire survey, 
distinguishes between analytic attitudinal research and factual enquiries 
with respect to the necessity of obtaining a representative sample of the 
total population. He suggests that analytic attitudinal research is 
concerned with describing the nature of and the relationship between the 
components of attitudes of a group of people and. in general, is not 
concerned with generalising to a larger population. Factual surveys, 
however, are intended to be representative of a large population and 
must, therefore, reflect the proportional distribution of groups within 
the total population.
In the current work a similar distinction can be applied. The pilot 
surveys are concerned with defining the range and content of the domain 
of nurses evaluations of wards, clarifying the questionnaire and 
identifying the relationships amongst the questions. Consequently, all 
grades of nurses on both shifts in a range of different specialties and 
ward designs were consulted. However no attempt was made to ensure that 
these samples are representative of the proportional distribution of all 
adult acute hospital wards-
The objectives of the final survey are to test the validity of the 
proposed model of evaluation and to provide a data base against which 
future wards can be compared. The first objective requires that the 
sample of nurses used in the survev is not self-selecting, but rather 
represents all nurses working on modern acute wards. The latter 
objective necessitates that the sample of wards to be surveyed be 
representative of the total population of modern adult acute hospital 
wards.
A2.1 Response Bate of the Nurses in the Main Survey
In total. 2.286 questionnaires were sent out to 144 wards in 23 hospitals 
for the main survey. The population intended to be surveyed is: all 
nurses working in a ward over a 24 hour period. This includes all grades 
of nurses (sister, staff nurse. State Enrolled Nurses, student State 
Registered Nurses, puoil State Enrolled Nurses and auxiliary nurses) for 
both day and night shifts in medical and surgical wards. Table A2.1 
provides a breakdown of the nurse sample by grade and shift.
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Table A?.1 Number of Nurses infche_£amole- belonging tQ._e.ach_-Qf the
£nade.s..ap.d ShilLs,
Group Number Percentage of Total Sample
Sister 227 11.9%
Staff Nurses 372 19.5%
SEN 284 14.9%
Student 539 28.2%
Pupil 231 12.1%
Auxiliary 257 13.5%
Dav 1.352 71.0 %
Night 558 29.0 %
No precise statement of the staffing levels for each ward is available. 
However an estimate, obtained from administrative nurses, is that 
approximately 12 nurses cover a ward in a 24 hour period- To ensure that 
this population was adequately provided with questionnaires. 20 
questionnaires were sent to each ward- 16 for the day shift and 4 for the 
night shift. 1921 completed questionnaires were returned and used as the 
data base- This represents 84% of the total number distributed, and on 
average includes 13-34 nurses for each ward (1921 nurses/144 wards).
In order to obtain an indication of whether the intended population (all 
nurses working on a ward in a 24 hour period) is covered by the survey, 
reference must be made to information collected in the 3rd Dilot. In 
that pilot, questions on 'the number of staff in 24 hours' and 'the 
number of beds staffing levels are based upon' were contained in the 
Physical Description List (PDL) for each ward.
This information allows the calculation of the average ratio of staff to 
beds, which is .39 staff per bed. (See Table A2.2)
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Table A2.2 Ratio of. Nurses to Beds in 3rd Pilot
Average no. of staff/ward (438 nurses/43 wards) = 10.19
Average no. of beds (1065/41 wards) = 25.98
Average ratio of staff to beds (10.19/25.98) = .39 to 1
In the final survey the PDL does not contain a question on the actual 
number of staff- However, using the ratio of .39 nurses to 1 bed. an 
estimate of the average number of nurses can be calculated. 9 of the 144 
wards are atypical in that thev are intensive care units or contain such 
units within the ward. The remaining 135 wards accommodate a total of 
3902 beds; the average number of beds per ward being 28.9 (Table A2.3). 
Taking the ratio of .39 nurse per bed (calculated above), the estimated 
average number of nurses working on a ward is 11.27 nurses. As the 
average number of nurses per ward completing the questionnaire is 13.34 
it can be concluded with reasonable confidence that the intended 
population of nurses was surveyed.
Table A2.3 pstimafce of Average Number of Nurses per Ward
Average no. of beds/ward (3902 beds/135 wards) = 28.9 beds 
Average no. of staff/ward (28.9 x .39) = 11.27 nurses
A2.2 The Estimation of the Eercentage of the Total Copulation of wards 
included in the Survey
The wards in the survey are compared against DHSS statistics on Patients 
and Beds taken from the Hospital Year Book (Chaplin, 1976 and 1980). The 
DHSS describe the population of current stock in terms of the number of 
staffed beds allocated for particular types of patients. Therefore, the 
size of the wards in the survey will be expressed in terms of ’the number 
of beds staffing levels are based upon for given types of patients'. 
This information was obtained from the PDL.
The population from which the sample was drawn is all new adult acute 
medical and surgical wards. 28 different specialties are included in
A??
the 144 wards surveyed. 132 of these wards can be classified as 
belonging to one of five general types of patient used in the DHSS 
classification. (This classification includes one group for medical 
patients and four different groups for surgical patients).
A2.2.1 Proportional Distribution in terms pf Specialty
Table A2.4 contains the average number of beds allocated at any one time, 
for the five specialty groups, in the years 1974, 1975 and 1977. It also 
contains the number of beds covered by the survey for each of the five 
groups.
Table A2.4 Number of Beds Allocated for each .Specialty
1974
DHSS STATISTICS 
1975 1977
SURVEY
SAMPLE
General
Medicine 29,653 29,402 29,300 1,477
General
Surgery 30,093 29,573 29,000 1,336
Gynaecology 10,567 10,631 10,300 534
Ears, nose 
and throat 
(ENT) 5,677 5,705 5,300 338
Urology 2,430 2,369 2,800 129
Total for 
the 
5 groups 78,420 77,680 76,700 3,814
From these numbers the percentage of the total beds which are contained 
within each group are calculated (Table A2.5). This table indicates that 
the distribution of specialties in the survey is representative of the 
distribution for the total specified population.
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Table A2.5 Percentage .of .Total Beds Id .each Specialty GnQUB
1974
DHSS STATISTICS 
1975 1977
SURVEY
SAMPLE
General medicine 37-8% 27.9? 38.2% 38.7%
General surgery 38.4? 38.1? 37.8% 35.7%
Gynaecology 13.5? 13.7? 13.4% 14.0%
ENT 7.2? 7.3? 6.9% 8.9%
Urology 3.1? 3.1? 3.7% 3.4%
a2 .2 .2  Froportipp to Total Eopulafciop Ad Survey
Table A2.6 contains the percentage of the total allocated beds for 1977 
which are contained within the survey, as calculated from the total 
numbers in Table A2.4. The table indicates that approximately 5% of all 
English medical and surgical wards, irrespective of age, are a part of 
the survey.
Table A2.6 Percentage to Total Jgjftfls AU Q.Q3.ted ,(1.9.711 Mfal o b  a part to
tee texygy temple
General Medicine 5.0%
General surgery 4.6%
Gynaecology 5.2%
ENT 6.4%
Urology 4.6%
All medical andsurgical wards 5.0%
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A2.2 .3 Estimate xX tee Eropoctiop £ f Wea Medical acd teceical Wards in  
the Survey
DHSS statistics on the number of beds provided in new or converted 
buildings (DHSS, 1980) do not distinguish amongst the 41 different types 
of patients (including both acute hospitals and mental hospitals). 
Therefore, only an estimate of the number of new medical and surgical 
beds can be obtained. In order to provide this estimate, the assumption 
must be made that the provision of new beds is evenly distributed across 
all types of patients.
Statistics from the DHSS Statistics on Patients and Personnel (1980) 
indicate that during 1977 375,900 beds were allocated. Of this total, 
76,700 beds were of the five specialties used in the survey; that is, 20% 
of the total population of beds.
The span of years when the wards in the survey were opened covers from 
1962 to 1976, with the majority of the wards (137) being opened between 
1966 and 1976. The DHSS statistics on the number of new beds are not 
available for all ten years. Table A2.7 provides a breakdown of the 
number of new beds added for each of the eight years where statistics are 
available (from 1968 to 1976). The average number of new beds for all 
patient types is 6,341 beds per year.
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Tabl e A2.7 itobgj: &£ Msu JBMs Zcsviiied £or Mil Ismsm &£ SmIImlI iDiASS* 
>1.9.8.01
I&ar JMhec
68/69 4,604
69/70 5,395
70/71 6,492
71/72 8,306
72/73 6,540
73/74 4,621
74/75 9,518
75/76 5,245
Total 50,724
Average per year = 50,724 beds/8 yrs = 6,341 per year
Using the average of 6,341 beds per year, it is calculated that 
approximately 63,340 new beds were provided in the ten years when the 
wards in the survey were opened, with 20% of the new beds being medical 
and surgical beds. An estimate of the total number of new medical and 
surgical wards (20% of 63,400 beds) is 12,682 beds. The current survey 
includes 3,902 beds, or 31% of the estimated total population of medical 
and surgical wards built between 1966 and 1976.
v
A2.3 Summary nf the Description of the Main Survey Samnle
The response rate calculated in Section A2.1 demonstrates that the 
intended population of nurses, that is all nurses working on a ward over 
24 hours, is covered.
The comparison of the surveyed wards with the total population of wards 
in England in Section A2.2 illustrates that the distribution of beds by 
Specialty is consistent with that of the total population. In addition 
the sample incorporates 5% of the total population of medical and 
surgical wards in England and approximately 30% of all new wards. The 
relative size of the sample provides confidence that the findings of the 
survey can be generalised to all new adult acute hospital wards in 
England.
APPENDIX 3: STRUCTURES PRODUCED AND ROLES PLAYED BYFACETS
A3.1 Basic Structures
The Simplex
The Circumplex
A3.2 Facet Roles
Polar Role 
Axial Role 
Modulating Role
A3.3 Total Structures
The Multiplex 
The Radex 
The Cylindrex
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APPENDIX 3: STRUCTURES PRODUCED AND ROLES PLAYED BY FACETS 
A3.1 Basic Structures
The relationship between the elements of a given facet can form one of 
two basic structures, the simplex or the circumplex.
A3.1.1 Ifae Simplex
The simplex reflects a simply ordered facet with the element regions 
arranged in a line. The regions of the most similar elements are 
adjacent to each other and the least similar elements are most distant. 
For example, a simply ordered facet (A) with four elements would produce 
this simplex structure:
A1 a2 A3 Ait
Where r(A<| ,A2) > rCA^A^) > rCA-jjA^ )
The correlation matrix which produces the simplex is:
A1 a2 a3 Alt
A1
a2 high
A3 lower high
a4 lowest lower high
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A3.1.2 The Cirpupiplpar
The circumplex structure reflects an unordered facet (where all elements 
are equally related to each other) or an ordered facet where there are no 
extreme elements. An example of the circumplex for a facet (B) with four 
elements is:
In the circumplex structure an element is least highly related to the 
element opposite it in the space. The structure requires two dimensions 
for its expression. The corresponding correlation matrix is:
If the circumplex structure is representing an unordered facet with three 
elements, the cells of the matrix will be of equal value.
A3.2 Facet Boles
The relationship between a facet’s elements dictates the role that facet 
will play in producing the total structure. Guttman (1977b) specifies 
three roles relevant to the current discussion. They are polar, axial and 
modulating roles.
A3.2.1 Polar Bole
The polar role is the role played by unordered facets or ordered facets 
with a circumplex structure. 'Each element of the facet corresponds to a 
different direction of the SSA space, emanating from a common origin' 
(Guttman, 1977b).
B3
B1 B2 B3 B4
B2 high
B^  low high
B4 high low high
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Two dimensions are required to spatially display a polar facet, 
illustration of a polar facet is :
Examples of unordered polar facets are:
Shapira and Zvulun (1979) - areas in which a soldier can 
evaluate his officers (B-j) Professional
(B2) Interpersonal 
(B^ ) Disciplinary
Guttman (1965) - Types of Intelligence Tests 
(B-j) Verbal 
(B2) Numerical 
(B^ ) Spatial
Examples of circular ordered polar facets are:
Levy and Guttman (1975) - life areas where people can
express levels i
(Bi) Economy
(b2) Housing
(B3) Spare time
(b4) Health
(%) Work
Levy (1979) - Political Issues 
(B-j) Social 
(B2) Economy 
(B^ ) Security 
(B^ ) In general
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A3.2.2 Axial Bple
An axial role will be hypothesised for a simply ordered facet if its 
order is unrelated to another facet. An axial facet can be represented 
by one dimension. The regions of the SSA space occupied by the elements 
of an axial facet will correspond with the regions indicated in the 
simplex structure.
Examples of axial facets are:
Shapira and Zvulun (1979) - rank of officer to be evaluated
( A - j )  Platoon commander 
(A2 ) Company commander
Elizur and Shye (1976) - country to be evaluated
(A<|) Host country 
(A2).Israel in future 
(Ag) Israel in past
Levy (1979) - type of involvement with political issues 
(A.|) Cognitive 
(A2) Instrumental
A3.2.3 ModuLafcipg MLs
The modulating role is also played by simply ordered facets. Guttman 
(1977b) defines it as a 'simply ordered facet with an "absolute" origin, 
this origin being common to that of a polar facet.' The structure of a 
modulating facet is an inner circle surrounded by one or more adjacent 
rings. An illustration of a modulating facet is:
The distinction between an axial facet and a modulating facet is whether 
the facet further classifies the polar facet, if so it will be 
hypothesised that it is a modulating facet. Examples of modulating 
facets are:
Guttman (1965) - levels of complexity of intelligence tests 
(C-j) Analytical 
(C2) Achievement 
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Shapira and Zvulun (1979) - whether areas of evaluations of
officers are expressed in:
(C-j) General terms 
(C2) For specific issues
A3.3 Ickal Stcuctuces
The roles played by the facets dictate the total structure to be 
retrieved. The three predominant structures are: the multiplex, the 
radex and the cylindrex.
A3.3.1 Dae Multiplex
When all the facets of a structure play an axial role this is known as a 
multiplex, with the number of dimensions needed to illustrate this 
structure being equal to the number of facets.
An example of a two-faceted multiplex (or duplex) is Elizur and Shye's 
(1976) study of re-immigration to Israel. The space is partitioned to 
provide a two dimensional cartesian co-ordinate system in the following 
manner:
Country Referred to (B)
(A)
Aspects
Referred To:
Bi
HostCountry
% B:
Israel Israel in inFuture Past
Spiritual (A-j) 
Intermediate (A2) 
Material (A^ )
A3.3.2 The Radex
Taken together a polar facet and a modulating facet produce a structure 
known as the radex (Guttman, 1954 ) and which looks like:
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In an idealised radex, the modulating facet will be reflected in the 
correlation matrix by the correlations between the polar facet's elements 
being higher for those variables contained in the inner most circle of 
the modulating facet than those belonging to the more peripheral elements 
of this facet. Two dimensions are required to illustrate a radex 
structure in data. An example of a radex is:
Guttman (1965) - structure of intelligence tests where the polar 
facet (type of test) is modulated by the (level 
of complexity) of the test.
A3.3.3 Dae .Cylindrex
This is a three faceted structure obtained by each of the facets playing 
one of the three possible roles. The polar facet and the modulating 
facet form a radex. The axial facet partitions the space such that the 
radex is sliced into a number of radices (equal to the number of elements 
of the axial facet). This structure requires three dimensions to 
illustrate it in the space.
A3 3
An example of a cylindrex is the study of evaluation of officers by soldiers 
conducted by Shapira and Zvulun (1979). The facets are:
Axi&l-Referent (A)
(A-j) Company commander 
(A2) Platoon commander
Polar-Areas of evaluation (B)
(B-j) Professional 
(B2) Interpersonal 
(Bg) Disciplinary
.Mpdulat-iog-Aspect ( c )
(C-j) General 
(C2) Specific
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4.1 Comparison of Nurses by Grade
4.2 Comparison of Nurses by Shift
4.3 Comparison of Nurses by Specialty
APPENDIX 4: COMPARISON OF NURSE GROUPS
A3 5
APPENDIX 4: COMPARISON OF THE NURSE GROUPS
In Chapter 8 it is concluded that a general questionnaire can be produced 
that will be applicable to all nurses working on adult acute hospital 
wards. However, it is also concluded that the validity of treating the 
nurses as an homogeneous population requires testing. Appendix 4 
provides this test. It discusses the comparative interpretations between 
qualified and unqualified staff, between nurses working on medical wards 
and nurses working on surgical wards and between day and night staff. 
Smallest Space Analysis, using the 22 exemplar questions from Chapter 10 
(see Table A4.1), is used to make the comparisons of the interpretations, 
t-tests are used to compare the differences in the intensity of the 
responses. Results are discussed in terms of the content of the original 
interviews, with each job description discussed separately.
A4.1 CoffipariffQP t o  JBucass to .Grade
Chapter 8 describes the differences between the interviews with qualified 
staff and with unqualified staff. The major points of difference are 
that the qualified nurses give more detailed descriptions of the 
activities associated with particular locations within the ward, as well 
as placing more emphasis on the administration of the ward and 
communication within the ward. However, with the exception of office 
activities, the same activities and locations are identifiable from the 
unqualified nurses’ interviews, although stated at a more general level. 
This lends support to the assumption that both groups will have a similar 
structure to their conceptualisations of working on adult acute wards.
Figure A4.1 3=D £ac Qualified .Sfcaff 
Plot 1 & 2 Plot 2 & 3
2 3
a4 h
1
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Figure A4.1 is the 3-dimensional smallest space analysis of the 22 
exemplar questions for qualified staff (n=885). Figure A4.2 is the same 
analysis for unqualified staff (n=1020). (Questions circled indicate 
those which are misplaced in the space).
Figure A4.2 3-D SSA for Unqualified Staff
Plot 1 & 3 Plot 2 & 3
The three facets play the same role for both groups, producing the 
cylindrex structure, with all element regions identifiable. The 
differences between the two groups of nurses are in terms of the location 
of individual items in the space. The unqualified nurses (students, 
pupils and auxiliaries) do not distinguish clearly between ’access to’ 
(A2B2) and ’use of' (AgB2) the ancillary facilities. This is consistent 
with their more general description of ancillary rooms in the interviews. 
The qualified nurses do not construe 'access to' and 'use of' the dayroom 
as part of direct nursing care of the patients. The explanation for this 
is not known.
A final potential difference between the two general grades of nurses is 
with respect to the intensity of the scores they give the wards when 
evaluating them. Such a comparison has not been found in the literature. 
However, Raphael (1965) does find a difference between patients and 
nurses which may be relevant. While patients and nurses have a very 
similar list of criticisms of the hospital, the relative level of 
satisfaction is far higher for the patients. 73% of the patients 
reported that they are very satisfied with the hospital, while only 29% 
of the nurses give this response. If the reason for the difference is in 
terms of amount of experience of the ward context, the argument can be 
extended to suggest that the qualified staff will be more critical of the 
ward environment than the unqualified nurses.
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In order to compare the two groups, average scores for the elements of 
each of the facets and for each of the structuples were calculated for 
each group and a t-test for independent samples used to compare the 
means. Qualified staff give their wards lower scores than the 
unqualified nurses for 7 out of the 9 elements and 14 out of the 21 
structuples. For the facet elements, these differences reached 
statistical significance for only 2 elements: Observation (A*|) and 
Environmental Services (B3). Results of the t-tests for the elements are 
in Table A4.2.
Comparison of the groups on the structuple scores provides more details 
on where these difference occur (see Table A4.3). For three of the four 
structuples contained within A-j, the lower scores of the qualified nurses 
are statistically significant. The lower scores for observation of 
patients in the ward (A^  BqC^) and from the staff base (A-j B2C-]) are 
consistent with the qualified staff's greater emphasis on these issues in 
the interviews. The ease of supervision of trainee staff (AiB-^) is 
also lower. This may be a reflection of the fact that this activity is 
the responsibility of qualified staff. Other structuples giving 
statistically significant lower scores for qualified staff are: heating 
and ventilation the lighting for treatment (A^ B^ C-j), and the
storage of unused furniture (A4B2C2). The only structuple for which the 
unqualified nurses give significantly lower scores is A^ B-j C^, patient 
privacy and disturbances due to noise. This may be related to the issue 
raised in the interviews with unqualified staff, that the administration 
of the ward is a source of disturbance to patients, particularly with 
respect to the noise from equipment and telephones. This is not included 
in the qualified nurses' interviews.
In summary the interviews and the smallest space analyses indicate that 
both the content and the structure of qualified and unqualified nurses' 
conceptions of providing nursing care in the ward context are very 
similar. The t-tests illustrate that the difference between the two 
groups occur in terms of the actual scores given, with the qualified 
nurses tending to be more critical of the environment than are the 
unqualified nurses.
A4.2 Comparison jaf jjjucseg J2B J2i£££CSPfc Shifts
The interviews indicate that the greatest differences for groups, in 
terms of their requirements, is between nurses working on a ward during 
the day and those on night duty. The night nurses interviewed give only 
19 specific activities, while those interviewed with respect to the day 
shift listed 61 activities. The major issues for the night staff are the 
observation of patients and the use of the patient/nurse call system,
providing treatment to the patients at the bedside and the disturbance of 
patients due to noise and lighting. These issues are consistent with 
their role of vigilance while patients sleep and the necessity to respond 
to crises when they occur. The following analyses also support this 
interpretation.
Figure A4.3 is the SSA for day shift Cn= 1358) and Figure A4.4 is the SSA 
for night shift (n=560). The cylindrex structure and all the elements of 
the three facets can be identified for the day shift. The only misplaced 
item is no. 6 (supervision of staff) which also occurred for the analysis 
for all groups, as discussed in Chapter 10.
Figure A4.3 3=B PSA tec Day Staff
Plot 2 & 3
While retrievable, the structure is not as clearly evident for the night 
shift. The analysis suggests that the nurses who work on the night shift 
tend to make less clear distinctions between behavioural units than do 
those working during the day. For example, they do not clearly 
differenciate between the referent 'people* and 'locations', both in 
terms of having easy access these referents and also contact with them. 
Nor do the night staff distinguish between the levels of interaction 
implied in the three environmental services. This may be a result of the 
more limited range of experience of the night staff, as indicated by the 
interviews. This suggests that they do not clearly distinguish between 
aspects of the setting which are not of great relevance to them. This is 
also supported by the t-test s.
A3 9
Plot 1 & 3
Figure A4.4 £or Mght Shift
Plot 1 & 2 Plot 2 & 3
The t-test comparision of the evaluative scores, given by the two groups, 
produced significant differences for 4 of the elements. The night shift 
give lower scores for Observation (A^ ) and interactions with other People 
(B-j); while the day shift give lower evaluations for interactions with 
Locations (B2) and Indirect Care (C2) (see Table A4.4).
The scores for the structuples illustrate the consistency of these 
element scores (see Table 4.5). The night shift consider interactions 
with People for Direct Care (B-jC-j) to be more difficult for all levels of 
interaction. Thus, observing patients, talking to patients, giving 
treatment to patients and the prevention of disturbances are all 
considered to be more difficult to carry out at night. In addition, the 
supervision of staff is also seen as more difficult by the night staff.
Of the 6 structuples where the day shift are significantly lower, 5 are 
concerned with interactions with Locations (B2) and 5 with the provision 
of Indirect Care (C2). They are: access to the telephone (A-jB 2 C 2 ), 
access to the ancillary rooms (A2B2C2), the use of the ancillary rooms 
(A^ B2C2), the use of dayrooms and sanitary facilities (A2B2C1), (A3B2C-j) 
the storage of unused furniture (A^B2C2), and the lighting at night for 
clerical work (A^B^C^. With the exception of the last structuple the 
results are consistent with the original interviews which suggest nursing 
care for the day shift involves all aspects of the ward while night duty 
revolves around the patient in bed.
In summary, the cylindrex structure is retrievable for both the day and 
night shifts, although the structure is not as well differentiated for
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the night shift as for those nurses working during the day. The t-test 
comparisons illustrate that the night shift are more critical of their 
ward environment when considered in terms of the activities most relevant 
to them, as identified through the content analysis of the interviews. 
While these analyses have identified differences in the way the two 
groups think about and evaluate their wards; a ward design must 
accommodate both types of nursing care. Therefore, it is considered 
appropriate to provide assessments covering the full 24 hours of nursing 
responsibility in all future use of the instrument.
A4.3 Comparison &£ Nurses working m Surgical jand Medical Wards
Chapter 8 discusses the requirements for medical, surgical and 
orthopaedic wards as obtained from open-ended questionnnaires completed 
by nurse tutors specialising in one of each of these three types of 
patient. The content analysis of the questionnaires indicates that there 
are no major differences between these types of wards in terms of 
content, but rather it is a matter of emphasis. Orthopaedic wards are 
not included in the final survey and therefore, will not be discussed. 
The tutors for surgical wards emphasise the necessity of having spacious 
treatment rooms and ancillary rooms, as well as the wards being located 
near the operating theatres and X-ray department. The medical tutors 
emphasise the requirements of good observation, adequate numbers of 
single bedrooms for very ill patients, the provision of dayspace and the 
necessity for quiet.
These requirements of medical patients are consistent with previous 
literature (Coser, 1958; Cartwright, 1964) which suggests medical 
patients tend to be more ill than surgical patients, have a less 
predictable rate of recovery and in general stay in hospital longer. The 
dependency levels obtained from the Physical Description List of the 
wards in the final survey support the suggestion that medical patients 
tend to be more ill. 37% of all medical patients were classified as high 
dependency patients while 24% of all surgical patients were considered to 
belong to this high dependency category.
Figure A4.5 is the smallest space analysis for all wards classified as 
surgical; this included general surgical, mixed surgical, gynaecology, 
ENT and urology (number of nurses=1079). Figure A4.6 is the SSA for all 
medical wards, n=696. The general cylindrex structure is retrievable for 
both types of patients, although for neither group is the array of points 
exactly as predicted. For surgical wards, the axial role of Facet A 
'Levels of Interaction' is apparent, however two of the questions do not
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occupy the regions they were selected to represent. Question 20 ’access
to and from the ward’ is in region A-j rather than A2. As this particular
concern is emphasised by the surgical tutors it can be suggested that,
because trips away from the ward do occur with greater frequency for
surgical wards than for medical wards, the nurses see this as a more
distant level of interaction than do nurses who do not make these trips.
The other item which does not occupy the predicted region is Q30
’disturbance of patients due to noise.’ This occurs in the A3 region
rather than A^ , the disturbance element. This result is consistent with
the comparison of the open-ended questionnaires which shows that the
surgical tutors do not specify noise as a source of disturbance for the
patients. The only departure from the general model for nurses on
medical wards is illustrated in Plot 1 & 2 of Figure A4.6. The nurses do
not distinguish clearly between the use of ancillary facilities (B2C2)
and the lighting of these facilities The conclusion drawn from
the SSA’s is that, in general, nurses working on medical and surgical
wards do experience the ward environment in a similar way.
Figure AM.5 3d2  ESA lor it e &gg .w sck iag  Rurei-QSl  Afente  
Plot 1 & 2 Plot 2 & 3
The t-test comparisons of the scores for medical and surgical wards 
result in 8 out of the 9 elements being lower for medical wards, with the 
differences being significant for 5 of the elements: Observation (A-j), 
Access (A2), Contact (A3), interactions with People (B-j) and with 
Locations (B2) (see Table A4.6). The T-tests for the structuples 
confirms the lower scores for medical wards. For 17 out of the 21 
structuples medical wards have lower scores, with 13 of them being 
statistically significant (see Table A4.7). There are no statistically 
significant differences for the structuples which have lower scores for 
surgical wards.
Figure A4.6 3rX> for Jtefifes Mocking m  tedisal Eanb
Plot 1 & 2 Plot 2 & 3
In summary, nurses working on medical wards and surgical wards share a 
common interpretation of providing nursing care. However, as previous 
literature has suggested, medical patients are more difficult to nurse. 
This pressure is reflected in the current work by medical nurses being 
far more critical of the ward's ability to facilitate the provision of 
nursing care.
A4.4 Summary to Jthe I& BBaaLgQnS to JgUCfiO firPUPS
The smallest space analyses have demonstrated that the model of ward 
evaluation is applicable to all nurses working on the wards in the main 
survey. The fact that all the facets are retrievable and all play their 
predicted role indicates that the nurses are a relatively homongeneous 
group in terms of their interpretations of providing care on adult acute 
hospital wards. The differences between the groups are most evident in 
terms of the intensity of their responses. It is suggested that 
different groups have different pressures, associated with their roles, 
to which they must respond. Their evaluations of the ward design are a 
reflection of these demands.
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Table A4.1 Questions which Represent the Structuples 
£mn...t he ..Or i g in a l Main_.Que s.t i  <?nn.air.e
Structuples Question Numbers Question
W l 5 How well does the general design and layout of this ward help nurses to observe patients easily?
w 2 6 How well does the general design and layout of this ward help nurses to supervise unqualified staff?
W l 44 How good is the position in the ward of the staff base in helping patients to gain the attention of the staff?
w 2 45 How good is the position in the ward of the staff base in helping for easy access to the telephone?
A2Bici 16 How well does the general design and layout of this.ward \ help nurses to have frequent chats with patients?
ViS 20 How well does the location of the ward help people to find it easily when entering the hospital?
W i 76 How good is the position of the dayspace(s) in the ward in helping patients to gain easy access to it?
W 2 58 How good is the position of the dirty utility room for nurses to gain easy access to it? .
W l 84 How well does the heating/ventilation on the ward in general help patients to feel comfortable?
W l 26 How well does the layout of the bedspaee help nurses to give treatment to the patients?
W 2 12 How well does the general design and layout of the ward help patients to store their personal belongings?
W l 78 How good is the layout within the dayspace(s) for patients to feel comfortable in it?
W 2 61 How good is the layout within the clean utility room for 
nurses to prepare for the treatment of patients?
W l 88 How well does the lighting at the bedside help nurses to treat patients efficiently?
W 2 86 How well does the lighting on the ward help nurses to find supplies easily?
W l 30 How well does the layout of the bedspaee help patients to rest undisturbed by noise from other parts of the ward?
W 2 9 How well does the general design and layout of thisward help nurses to have private discussions with relatives?
W l 12 How good is the position of the sanitary facilities in terms of patients privacy?
A B C  4 2 2 35 How well do the storage facilities provided on this : ward help staff to store unused furniture easily?
W l 90 How well does the lighting at night on the ward in general avoid disturbing patients?
*4B3C2 89 How well does the lighting at night on the ward help nurses to carry out their work efficiently?
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t-tests 
Elements by 
Grade
Table A4.2
Table A4.3
t-tests Structuples 
by Grade
Number Degree* of Pooled Level ofElement Group of Nuraes Mean Freedom T valee Sign.
A1
qual
unqual
735
685
" O S  ■ 
4.11 1642 -3.89 .000
A2
qual
unqual
682
643
5.00
5.04 1523 -.99 .323
A3
qual
unqual
672
807
" O B '" '
5.26 1477 .46 .650
A4
qual
unqual
5 82
392
4.31
4.32 772 -.14 .866
B1
qual
unqual
TT5o
770
4.54
4.52 1418 .20 .845
B2
qual
unqual
823
766
" 5.S3
5.14 1392 -1.18 .236
B3
qual
unqual
443
435
4.73
4.69 676 -1.96 .050
' C1
qua!
unqual
309
327
4.54
4.62 634 -1.14 .251
C2
qual
unqual
352
350
3.o8
5.13 700 -.94 .348
Sm 2 i  Group Mean Degfl§a0»g T^Slgg Lev§ig8fqual
unqual
I I I
987
3.26—  
3.65 1817 -6.02 .000
A1B1C2
qual
unqual
844
977
w r
4.17 1619 -3.15 .002
A1B2C1
qual
unqual
"836
954
3.88 
4.06 1782 -2.35 .019
A1B2C2
qual
unqual
662
1013
3.31
5.40
1873 -1.25 .216
A2B1C1
qual
unqual
514
964
' 5.26 
5.25 1776 -.95 .342
A2B1C2
qual
unqual
■"853
1005
4.21
4.29 1862 -1.23 .219
a2b2c1 qual 772 ' 5.03
unqual 926 5.05 1696 -.35 .723
A2B2C2
qual
unqual
8o2
971
5.54
5.51 1771 .45 .629
A2B3C1
qual
unqual
1 '871.
1008
4.16 
4.44 1877 -3.71 .000
A3B1C1
qual
unqual
' Bio
938
5.64
4.93 1746 2.14 .033
A3B1C2
qual
unqual
858
989
5.44
5.38 1845 .85 .396
A3B2C1
qual
unqual
563
966
~ A . h r.
4.96 1767 -.93 .351
A3B2C2
qual
unqual
74l
890
5.41"
5.44 1649 -.39 .696
A3B3C1
qual
unqual
VC6—  
1009
3.14
5.35 1875 -2.61 .009
A3B3C2
qual
unqual
863
1011
3.76 1
5.77 1878 -1.17 .243
A4B1C1
qual
unqual
"776™" 
, 916
4.13 ’
3.95 1692 2.72 .006
A4B1C2
qual
unqual
652
991 4.45 1841 -1.02 .309
A4B2C1
qual
unqual
' 846 
991
3.37
5.45 1635 -1.29 .196
A4B2C2
qual
unqual
852
996
3.13
3.46 1846 -2.94 .003
A4B3C1
qual
unqual
453
450
4.63
4.22 901 -1.64 .102
A4B3C2
■■"l|Ual
unqual
"455 " 
441
‘ 4.HU 
5.02 094 -1.36 .175
A45
Table A4.4
t-tests Elements by 
Shift
Table A4.5
t-tests Structuples 
by Shift
Number Degrees of Pooled Level of
Element Group of Nurses Mean Freedom T value Sign.
A.
Day 1155 4.06 1646 3.28 .0011 Niqht 482 3.82
A,
Day loeo 6.00 1526 -1.24 .2162 Niqht 448 5.06
A3
Day
Niqht
102?
426
5.26 r 
5.31
1481 -1.26 .209
Day 323 4.33 772 .22 .6234 Niqht 4S1 4.31
B1
Day
Niqht
99i
431
4.56
5.21 1420
3.14 .002
B2
Day
Niqht
9§1
411
5.08
5.21 1400
-2.55 .011
B3
Day
Niqht
376
503
4.76
4.82 *877
-.46 .645
C1
Day
Niqht
271 " 
364
4.62
4.55 633
1.05 .293
C2
Day
Niqht
291
410
" 5.63 
5.16 699 -2.18
.030
Struc- Group Number of Nurses Mean Degrees of Freedom Pooled T value Level of
A1B1C1
Day
Niqht
1266
538
— 3'.57..
3.14 1822 5.14 .000
A1B1C2
Day
Niqht
12^6
530
4.15
3.82 1824 4.32 .000
A1B2C1
Day
Niqht
1210
521
. 4.62 .
3.89 1789 1.56 .118
A1B2C2
Day
Niqht
1326
554
5.24
5.66 1680 -4.90 .000
A2B1C1
Day
Niqht
1253.
519
.5.25
5.15 1780 2.00 .046
A2B1C2
Day
Niqht
1322
549
4.26
4.24 1869 .20 .842
A2B2C1
Day
Niqht
1208
493
5.61 " 
5.11 1699 -1.77 .077
A2B2C2
Day
Niqht
1260
518
5748'
5.65 1776 -3.23 .001
A2B3C1
Day
Night
1331
554
” 4.28 ' 
4.36 1883 -.91 .366
A3B1C1
Day
Niqht
1246
513
5762“ "
4.88 1751 2.38 .017
A3B1C2
Day
Niqht
13o7
546
5743
5.36 1851 .95 .343
a3b2c i Day
Niqht
1267
506
4.89..
5.05 1771 -2.44 .015 /
A3B2C2
Day
Niqht
117o
486
-- 5.37
5.55 1654 -3.54 .000
A3B3C1
Day
Niqht
1332
551
‘5.23
5.31 1861 -.95 .345
A3B3C2
Day
Night
1336
550
5.75 L
5.70 1684 .90 .366
A4B1C1
Day
Niqht
1 1131
508
”"4.68
3.92 1697 2.29 .022
A4B1C2
Day
Niqht
,1304
545
4.39
4.44 1838 -.61 .541
A4B2C1
Day
Niqht
1299
541
5.42 '
5,39 1838 .46 .646
A4B2C2
Day
Niqht
T311
544
3.25
3.56 1853 -3.16 .002
A4B3C1
bay
Niqht
385
519
” *726
4.06 .902 1.19 .233
A4B3C2
Day
Niqht
362 " 
515
4."73 "■
. 5*07 695 -2.80 .005
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Elements by 
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Table A4.6
Table A4. 7
t-tests 
Structuples 
by Type of 
Patient
Number Degrees of Fooled Level of
Element Group of Nurses Mean Freedom T value
I
A1
Med
Surq
- m  -
926
3.89
4.06 1536 -2.44 .015
A2
Med
Surg
575
689
ir 4.88 
5.12 1460 -5.36 .000
A3
Med
Surq
551
878
5116 
5.34 1427 -3.65 .OOO
A4
Med
Surq
563
422
4.36
4.33 723 -.30 .768
B1
Med
Surq
T37
799
-.4.41—
4.62 1334 -4.18 .000
B2
Med
Surq
526
820
" '5.62 
5.19 1344 -3.57 .000
B3
Med
Surq
" 334
477
r '4.65 
4.80 809 .61 .542Med 557 4.56 '
C1 ... Surg 351 4.61 606 -.66 .507
C2
Med
Surq
l 6 l
396
5.08
5.11 - 661 -.52 .602
Struc- Number Degrees of Pooled Level oftuple Group of Nurses Kean Freedom T value Sign.
W l
Med
Surg
666
1030
17IT
3.52 1697 -2.86 .004
W 2
Med
Surg
663
1033
3.56
4.12 1696 -3.03 .003
*1B2C1
Med
Surg
662
993
3.86
4.04 1653 -2.22 .026
*1B2C2
Med
Surg
667
1055
5. 31 
5.42 1740 -1.32 .188
A2B1C1
Med
Surg _
■ 656 
1003
5.02
5.41 1657 -7.91 .000
A2B1C2
Med
Surg .
6S4
1052
4.65
4.41 1734 -4.91 .000
A2B2C1
Med
Surq
€31
992
4.89
5.15 1621 -4.81 .OOO
A2B2C2
Med
Surg
" 646
1025
5.41
5.60 1671 -3.82 .000
A2B3C1
Med
Surq
686
1060
4728—
4.39 1744 „ -1.34 .179
A3B1C1
Med
Surg
649
987
4.62
5.08 1634 .-4.51 .000
A3b 1C2
Med
Surg
676
1037
5.34
5.51 1711 -2.32 .020
A3B2C1
Med
Surg
651
1044
4.82 .
5.04 1693 -3.76 .000
A3B2C2
Med
Surq
667
952
5.32
5.50 1557 -3.68 .000
*3B3C1
ked
Surg
665
1060
. 5.24.'
5.23 1743 .23 .821
A3B3C2
Med
Surg
686
1062
5.70
5.76 1746 -1.03 .304
A4B1C1
Med
Surq
635
947
3.93
4.10 1580 -2.52 .012
*4B1C2
Med
Surg
666
1047
4.44
4.36 1711 .91 .362
A4B2C1
Med
Surq
676
1043
3”. 35""" 
5.47 1717 -1.92 .055
A4B2C2
Med
Surg
680
1044
3.22
3.44 1722 -2.29 .022
A4B3C1
Med
Surq
341
492
4.15 
4.13 631 .21 .632
A4B3C2
ked
Surg
340
487
4.37
4.95 825 .19 .851
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OF THE WARDS
APPENDIX 5: THE PHYSICAL CHARACTERISTICS
A5.1 The 61 Physical Variables
from the Physical Description 
List (PDL) and Ward Plans
A5.2 Principal Components Analysis 
of the 61 Physical and 
Organisational Variables
A48
A 5 .1: The 61 physical.Variables from the PDL. 
and.-Ward. Jil-an.s.
Appendix 5: The Physical Characteristics of the Wards
VARIABLE VARIABLE VARIABLE VARIABLENUMBER NAME NUMBER NAME
VI provision V19 shareddayrooms changing fac.
V2 n. nursing V20 shared seminar rm.stations V21 Prov. cleanV3 2 way speech utility rm.
V4 windows open V22 prov. cleaners' rm.
V5 location V23 prov. flower rm.dayroom
V24 prov. shampoo rm.V6 locationbedrooms V25 shared cleaners' rm.
V7 location V26 shared pantrynursingstation V27 shared dayroom
V8 type of V28 prov. treatment rm.nursingstation V29 shared treatment rm.
V9 provision V30 type of dayroomsister's rm.
V31 n. beds in largestVIO provision bedroomdoctor's rm.
V32 type of bedareaVI1 desk forclerk V33 shape
V12 office for V34 location W.C.'sclerk
V35 sex of patientsVI3 provisionseminar rm. V36 separate bedroomsfor females & malesVI4 provisionequipment rm. V37 dining in dayroom
VI5 prov. changing V38 quiet area in dayroomfac. on ward
V39 use of sister's rm.VI6 prov. lockers
V40 use of treatment rm.VI7 prov. relativesovernight rm. V41 prov. beverages &on ward snack from pantry
VI8 prov. relatives V42 prov. part mealovernight rm. service from pantryin hospital
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A5.1 (con't) The 61 Physical Variables
VARIABLENUMBER
VARIABLENAME
V43 staffing levels
V44 specialty
V45 freq. of nurses serving food
V46 linen supply system
V47 pharm. supply system
V48 CSSD supply system
V49 domestic supply system
V50 disposable supply system
V51 stationary supply system
V52 gas cylinder supply system
V53 catering supply system
V54 n. of beds staffing levels are based upon
V55 % patients visible from nursing station
V56 % of beds in single bedrooms
V57 ratio beds to W.C.'s
V58 ratio beds to baths
V59 ratio beds to showers
V60 ratio beds to staff W.C.'s
V61 % of high dependency patients
A 5 . 2  Principal Component Analysis of
physical and organisational va riab le s  (eigenvalues and percentage of variance)
FACTOR t iGtLVALUE -CT Cf- VAR rL.« rxf
i 5.17077 8.5 8. c2 i. *■, ? 7 r z 7.3 IS. 83 4.15030 fc.o 22. fc4 . 3.*o±:ft 5. £ _ - ? £• 15 3.2 1l?b 5* * 33. 66. 2 . b 7 f 0 4 4.7 ?8. 37 ?. e v i e •» 4.7 4 3. f-a _ 2.63095 4.3 *7.J9 2.462C7 4.0 51.31 6 2.15SS1 3.911 2 . r 9 515 3.4 • S8.1- 1? 1 .687^6 3.1 M  . 413 1.72225 z.e (4.21 “ 1 2.5 6t . 71*5 1.*3377 2.4 Cf.O16 1.36815 L • 6 7 3.317 1.2849P 2.1 77.4IK 1 .136r7 l.r- 7S.319 1 .1“937 1.9 77. 11.C9Q-7 1.8 . — -78.9.
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A5.2 (con't) Loadings on the Components
r— XlfO ujs .u ,r- 4 o a  c . r~
&  ju.u • a  u- <r ■ *-*o *nm 1 j cj tv 4 4 -a <aj 4- 7tx f--u* * •» >. <mu 4 -h* « x>u* 4 r*»P* «-*P «- • 4 ; ia  f-*AiC * r i r - w O  ^ -r- *Ocn.-«c icjCTKI^iu. v;>u. u j . a a -v^cri-r^-rfp. /* vi ce -a <r StfVx^rn- «*« •'-i+<r*tr ovir<v>9tO D xO-'vO«^po^iolno>/4 ©> — *-«4 — y/>Nf*c<«pO(iW«Oir 4 Q ~*«0^r<V\JDr -.0 o6**^  X <Q«Oc$--h. <To0 ^r * oOQ.-<PiVN<)Hoo»*n(oOPH^ r< fikjr-r.inR^ ioO^ O^ N^ 'fioH** 0CQ'1[1oQ,C3OC)lC3Oc.'OUC c.>C*G»Ot QOl)tHjOOL'OOt0('00C»Oi:>t-O( c»c>f -ou-f 'OC’C K.*lJ C*C.»f- t-*U c
• L - ■ ^ j n r '  1v c . i  • iC u  r-jc . 1 v jr ; ,■ uit r . . t i . < , v  a . 4  m r -  ,
u <9 4 AJ<r w”  »■iQl*—  t MIX *-aa  ^Ji'l’ . P- 
It III! I II
r-*-<P -• r~ 1. p- <r «• . 'P -  -  X U  c  : ix. ^ i :  11 «""* O - <r p- *- p - o  < ; r * i \ »  4- < • ujP’"  r-rw J .< . c . H r ^ ^ u  c  P  w a  ' » *  c . p* • >m. r -  «1 111^ (v^
-  * . .*-«£• 4  u  u iH i .  r -  4 <? .-«u  . i ^ . , < t u 4 r - a —acr* : v , o » r  a  ir a t  * « - c  x x  ^ g „ '  r* .si>» r -  v X - ip )U  r -  f l d n j  t c. r .ji- *•—««
cr>r*-* r -  r o t -  . j , n  .j . i r j  i- , ni. o. .-.u f  i >ji~- _ « f s . ,  « -  « -  ir- <r a -j j t  j o u - f f v o  *  a . «  K  o o w  i j f ~ r -  i  —  in. * .  *  - f  u —• j  k m o^ iO  —  r t w W l t
r -  •o iQ ae .n fC iv i. 'O  f « ! * » o - 4»- i  »  i\ i .< y * - s iu r y * * iO O < > - it '. io i-  ><» <\ t>j—nJ>h-0 « ^ o  i r t » - « r )O ir » t - i r * r ,‘ -ao J 'C '. « r iu l '~ 'tK i r #  * -lOO-OOanlrfOaia-—O r<ryi •£)•-<•, . -  -COo<° • -•OCTirU - ^ H O ' - r ' 1 <• <00O | «<r>0 » y w » o «  O-ii-iO —<r > -><\— '—•0*1 <■!
J C t . C O O ' J O U O O C  O O o O O  t C J t  U O C O O U C J U U f O D O C . 'C  O t ' O O l  C l t l w O C . r v t j C i gI • I I I III! Ill II II I I I I I I I I III I
y o o «r—* p- *.».: w . v . i ^ O n * - < N i  t . . . c v c  c © < jp '< f  c t o r r » <  —^  .< a-© : -ocrap - a  c\ 1 u.*vi 1. a. <r O' a  c  w ~  4- r  p-
^  _ <7 •. tr a vuC — *  J < f i> y  ».jfM  14 iW".  ^ •* • «\]4t  ^  p -u . tXjtfVr'sUtfV-f/ir <* - »  a ^ l-  ^ 1 >sic -  -. 1 •*'.
T  vf- f—  JCV^3f»C ^ f * c u  4; r\JU,J » - i i i , I v j ) X C C C v «  H M N  C  ^LJ tytJ<guu4rr;^r-h viil^UU". sA*r**CJf*; X  - U " •** » «iU If*.' »• »
tv «'aniAiaUIUir^ WvJ^- T-C»rJ-HC*i^l-r' » 0 ^  — U/lff-wtJ*ODCoC>>-)ti V1rt>0|»TOfOf>0<*i-<0'»-'<» -'lO|r»r'?'ltJC^&i<i u- frtr
f l  O — f't O o n l i o o n — r i o w o - o r t c  O " •- ^ O « y o . < - . o  -■  D O O r t O n ,  -<kv r - . f - i . j - . . «5_ O
^  0 P O t f 0 l > O O O O C J i H : 'C ) U C ) t - O Q l . ' O © r j O < j O P O C 'O « .  D O t J O L 'O O c ; O C < f > O U O O (  - 0 (1  C J C O O Q U O C  0 0 c  oIE I I I I I I I I • I I « I I I I I  I I I I I  IIIi ■ * 1 ;•
I
xH T-* j ►■ (J -3ir4jr^ oj^ a:a.^  ; ji e. «'r* u. xar-aj<^ c*ir- «r-u 1 iOC c‘^ ‘.»hc -jii a— 1 ,Liw^ f4| uc i^ fHH«^ 4^<jtv'C'uia.^  fja. C.*' J' X* r^r: X r-tv c»;:34S 4,
j  iF )li ^ W v fc t 'O C  O' l/ lNN (< ,lifu  /Op‘  iU .\ iH  > 9 r - u P 'P ' »  X t 'U ' ^rg«,\^)UT 4»Osi. CL .Of*jKf :5
xr-*CT'-«^ac><r o ittfK oo i^ .^ ia jQ W r ^ f^oc -O O ^r ^  p-  o r / f t p r -^ ct^ O a. C ^j.rwtr < x - * ^ r t G ' iO cmKIsC r-
^  0 . - > 0 » « O H  O rilV 'a  «f, o Hh'i o  *“  ^  IT 0<>*00*-<rxj — ♦- v5 -^•-< O fT iV 10 ^ 0  *■-• ••••ataaiiaaaaiiaaaiiaatiaaiaaiiil '*   ‘
Q O o ^ O o o a o ^ u u o c c  o c  o a o o c s o o c i o a l  c * o ?  d c j o c h
H e  1 - -  -x r- l" xr c -a- tf-r-p^ c * '  1 cvf- -j <1 a: 0 r j f -  inr4r -  aoir>.* cc—*-5 in l* s > c . ~  x ts i /> r,*-« .f'y*- ^ c v —" r + t ^  w
^  Jj v!„‘- t ' f O J U ' V h i l , l ' i - ' J M  4J CxiU N U ' h O l i  Jp^<r^ . (Vt£w~ • -0 J  tL»-*L n-4 —3«—« •  4>(J H(.l(v x P | S ^
^  3- <  Otr*-‘ 1 >  <y r-u o o u ' X X u . < j t . x K i x '  croirfk^c. -a N o e  o i A v i i C a r ' ^ x  (y^x-pju"-iC'cci^r-t^oLf-ioaf^Ajeox'^Nif \Q*-«4r —0 '3P<^|^.*^ w^^'-«^s»»^L5K\yNO ^cr <r csjH^b'ir* ojcw(^ of^ (ptf|-1*^ouio u c^Ui»nr^*HtOin
is. — * o  O  •-. < Q h O  o*C* — «^  .J < i O  rm* o  K K 7 -  rM j —  K r-4 -3 Jin X X J  Ci^I o  o o C < i O r » T ^  f\ <3 *-*3T O*•J *»« aaa*i<iiaaiaaaiai»a«a«iiaia«aaiia#aia*iliili«a«a*aa«Mia*a
Ci O q u o ^ O o v o u  o o o o o o o a o o o c i D C O o r r o o r i D C  o i t t r i o c a r  c © u ,o o o c » .  o o u u u o o c  ;C3 r>' j i - O  o  
LL I I I I t i l l  I I I  I • I I I I I I I I I I I I I I •
: ■ ■ s ’ I ! 1
VI
I I n .  J -  '  -y .. . -X) X  c_ j -  »■ • j ' i  C  x o n ^ .  v**i* >  ** iO  - ?^N-P* K » f » '  v* X) u : a.'U'* X  , -J Cjp CMf^ t  J
r*- ^*r^.v *<i t' h m v i O o i  -r»p;c c o  c j k  ► j o r  r^ -*-««- * o <  sbvTu - o o o ^ ^ H C C r ^  c i*3uj u r . u  >tnc^*•-,^ C' c4tr/-«
01 cju H i i . c ^ j . a o  u. <rr-ou j '  v £ h x u )u * »o * h r jr  K o r »K .> c m *-1x^4; xcvcjfX 'wM c->«r a .c  o a  h m .u '\ jx ^  ' I T » u c i ^
O  -*C7^#^rH<4P^4(0i»n8AuC Si •-4riP-*H<C'«X CwvC tr% <r p^ <# 0- !*'• M  o  <X ( w ^  L C- f<XU i ct H O h ' O O L  jJI^C ip ■«!> 0 4  »i V
»- r i O - ' M d r - u o  rl:-4rfrr' r i o o - O C « o d ^ r H r i C i ' j f i H i - c < o O M t i O i » — ( V o o O n f  ~«>M^Vr*? •-• — <-: —*i\J ia«ai»aa**aa>***«*a«aia»aaaaa«*a«aaaaa*aiiaaa»«*aa«tiaaata*»a
It. O  O o o t i O Q  r : r . o c u o r n  c u. ixro* > C 3 3 o n o o o c  o o »  y o c  » o a t  o a & o C ' 4 g o o Q u u o  • j o u o a c . «* 1 r.>t»or 
U- i i  1 I 1 1 1 1 1 I I I  I I  1 I I 1 • 11
: a. * > C JX'« * r 14) Tf1r\Cr' X' if'-*-*-* jo u* -C •« J''-f^ a • * r\» sC ►•. x » K> tf.O *0 vl'f** h. G^&OiftSjG'ak
^  N L ) 0 ,-0 »- »c iH C ''X  uo si) O' 1 . st -4 4 - ^ * -4^ 0 0 ^ 1^  > jo  0* /ip^*r so O' p- a"' cm c l <\’ iP C  -<410 0«--^ oodo•'-’^4’fo-H<^ry«'r?o04-ooir^-a—WO4 oo^ OOOcgOOHfPou• • • • • •  a • • • • • • •  a • • • • • » • ; • • • • • • •  a • • # • • • - • • • • • • •  a • • • • • . • • * • • •»♦  #- • • #
o O C i o o c f O o o o c j t  c k 9 V O O o  j o  J  c O o c  *( >c.» i^ >r.i i^>oc =>dK c . - j i u > C '  > c j  »c » o <  0 0  “> c_>c * o e :i« . '0  c* » xt->r • c.1 ill I I • I 1 I l • 1 I I I l I ill ill II 11
Y jO  _ 1 « r.< v.t • C / H jU W 7 < I N  C O C > N  o * -  4M -0 O ^  fT' Vv -*HL bQ c j . . ; j " (  j-aO »* in*- ^-0 1 )4  h  ' ,C  r<V>5«>^r^7- ^  • • “ ■*■ >  »W  p» ^  Pi - • M f ' *  X*n X . O r . ^ 4  .«•<•-< i) I- '. - f-l} »-r-« - 14  J’ | j ' #p -jv
r O  4  , p- toa'k  g ki vx O H M p - f ;  u-jot, cm 4  r** ujiXVI h ) .*'/ r»j*^ kl,<l  u / 4- 41-ryx O' Q  O) c p>h-> 4  > cc m 000*ft  C4 4  a-f^p- </' rp- r^iy^wgM/^ojiHiAypntfvx —*p---^p- x- —«c>su»aoc> r^ HMN^ Hp.Ki<yu.»vx Vo* art Q O c 4 C \ ,r ) r - ^ t / lK > iGa. o>iiC4'-«Co 
J y p . - ' - * . , ' i a —  < O f T J  "H r .  N C (iV > tg  J - O - - < f j « J - - r - . 0 r - .S ^ r J < - > K  — r - l O "  »  H  O O — « < *  - *  JO r »  O  O O  (Slf. r t r t  1 0  ->
• • • • • • • • • • • a a a i « « a a « i a » a « a a * a a * a t a a » i a « a * a a i a a a a « a a a a a *  a • a »  a a
q o O O Q o O O  &zjo c .> o o Q j c ; < > u i  - o c .:c  o u u o c i a c  o r  <->o< 0 0 x. o*r o o < -» -^ io <  . o c - j o l j a a .  *c» c < •>» »r*.
i 111 1 11 * 1 111 1 11
frf 3 V> 3>Dor'\3 >W i  «  < t W ) ^ . -  a j - D ' - i C f .  j i M i u f - x i j l c  J o » ; . (  c> vt a «•) a; > . j  o —<UI J '.’ j  ; * - 1.- & '<U tn v jo  ,»> — o *r-. • . '.  i~, — i>  - ---< 'r  _  r >« .j. , _ u :  < f^ r-K -i’- . - u  . . . a  .-i •">-.• t o  - i .  I pf
O  ’i v *  — viip4«»«Jh-m in#f>-.«-'3’ Q iia r - - fp  c  -t W \ i 'itH ©'<** x ~ o > . —i^ a oa .r~ e  r -  j i - r -  a t-i.-•tu• 4  <. . , i >.ns\
L- ooo  j a f i r ^ J i  UX- «  o^r^iPvift fO.jf k i iMf- «i>n a j!'. o a  t_n/>(Tsrd<ioc j>(rr^, c jf—Ovywr--'• . tO-Jffl .- i-,f^ iyr(0n0r<|«i)o0O-r «-*SHi.»a-rlvjOqou\MflO,g('i«Or-oioor<i'(r-.'r‘lOntVOo*,qqf|i'Wi|r(0 
■“ * • ■ • ■ * • • • • • • • • • « • • • • • » • • • • • • • « • • • • • • • • • • • • • • • « • « « • • • • • • • • •  • • •
CT o ^ x j a o o o e o o i x  o a . ' u c  <1 o < :< o o r -> :> i> u o >  0 0  j o t  c o o o o t - a e - U n n o c .  . u i - n o i i c ' O i . o t  ' j i .  i >.. 
i t  i i  I I I I I I I I I I  I I I  I I  I i l l  I I I I I i | t i
OO ■ r- '5 N  r- ,l C r — < J I- U 'JX  t  *. C' . f « , U - f  . r-ll<«CC »  ► 'f' r i O H .  I - .£ «•--<! W N J l f i l l  r-f- f -  c  fev*-
4  O  n't *  ►> < ^ • j i j t : - 1. i ' i L ' ^ H i ' , , i n  a; «• .  ~»vf... t  I " .  fi.yi::-L‘ - -o . -a . i - - .  I- •>. . ; . -cioiuo L •—• •!-«•0 rj ^ ffft<‘)’VW®Ojxr i/v ^vi'jifjr- r- «■—14 4 a jiOr'i/'r.nf <r <Vt-Fl» (J>» « r*-.- >nc .r- ipnwai'o c<\1 -i — «•-.*■ x*iO<Jia i.' ji/'j, r'»oo~i>aa«t itxa>a c?a <-.  ^iT'.-iO'J'sryV'J ■— !AriO._.-o>»s
C 3 « « r i ^ O  r J W O c i ' t ' I A ^ f l - ' r j ^ i s r  j « H H  •» r i O O V 4^ — O t / l ? O O n O r . r . c , | . H . < n d «  j o - o fV r f  » . r --«
— O O Q C o D C w O O U l  -O O  • O O U D C  . u U t  t ic  ■ I *ir>«. 0 0 " C I » U C I u 0 U O O l  O t n  • O O f O t :  1 f c l l i O L l  -C c; J r :o < ?  
U . I 1 I I I I I I I I
;l '
. j j r -  u c u jr . ic > | f , )^ v i< is U s u jO ’. i.tt-r iM »ii vru jU .ls -aJ  J  o -< r\ (*< r « j u is u r - ojiS i io - 1  .if
r - i j l ' '  H it! . - l r < r — . H .  • r l r . . . | r f la V < l|  . I ' ^ l l  IC Jr ' J l 'l  I • l*MI- ■•>■••)•. <1 *  a* »  ‘1 •* <»• »  •  . Jo-'I.l til U'l I V 'U l-  Ill 'll I*■ > » .s  ■»>->>> >-.»-. ■» > j. »••>
A51
A5.2 ( c o n ' t )  L o a d in g s  on th e  Com ponents
>1.0 M  rlriT * - '  t" J a.P.O.*-. rti." —  * o  — .r 4. 4 y > «  ■- >'ji> -a.i.: 4  f. C  “ icjv t C > UUfi —  U P -  j P-i-,.i<s, -. —  0 •• i x V  i*\ >4.-vll P £  
^  j ' n  r t - i M  O., O H P . u l ' t f i l u l ' L . w J ' f  . U t  J i. —  t . b pO 4> 7 K P - I * 1
oi M  VT VV.PP U  PJC. -4 C> if, 4  4  iftifctjlAjA. x i C C ,U- (I —  lb gf-* Q l -  « <T <<<S I—  «J f— — * P« </*~i (71
<J t  j r \ '  i~'7<-- (b — In x  u i- ia o O  C> f»ir »s r »c *< jV )r . o  < rr- — * * *  •xw iK 't '' 4  .  * <r 7 1  — J>pv iI
. & —.<*1 « } - < b n b i 5 '-•♦Cj'Q f~i - « r V * ~ O  V J r t  (Q Q O W j;  £?C>—• —»y4 O oU • • ♦•••••*••♦••• •♦••♦•••♦•••••••••••••••••••••••♦•••♦•••••••••*
j> O O  O o d r t £ K >  C»CJ L ' O U C :  C K ' C ' O C ' C - t  OCTll C* Ci CL O H  »1 .'O. .» O C - C  » O C ' r » C *C O O u U t t ' C '  U l  C* t.> C > 0  t i O C k . C ' i U '  i
* • t i l l  1 1 I I I I I  I 1 I l 1 I I I  I l I l 1 I l 11
I
5 ' *• - .' I ‘  ^ ! , . j ,
S-" g i M M O i k n H ! .  Ib f. it .  x t S - a u :— ViO' v f - i  - * * K i  *■ 4  c o i i ' - ' j i l - J  * > t ' » i " i . u c v n t c n  ►>»•»< r -< P i;- r »v  -?•«
r f f l . - O ' j  ■» »:r-a>ui viv . 'P, - u « r»i. > »<i: u C *.-9ifi<r *u*,u l-i«--<.. oj< .oai— (V4 x  —  u. u' r', oc
<r>ui<fr/p-ir-JiwWcwv.. fxr. ibiiv j f-wuiMi.j U t.'f-pmifru ao-o^iuf ff 41 j p .c  —  x i^ « o . c a « u V m  <»p- i\. p~ «j
rjr- & <r. ro yp vf, w  <r cm fMar*r<»*p o O P o c  f— irjO^CT'Lrfy^iOir. -o t-“Vr-i- u )«*»•'> *,»&'<•©
0 - / 4 0  Z}0— -*ci'O~*r3 O O H  O c ' O O r- - 0 0 0 r - r - O ^ - ' r d ^ 0 t ' U U ^ ^ - - « ^ 0 i ) y C > - r W 0 0
4 L G O O O O O O U & l o u u c  c oc>c L . o c  ocji • c> r. i o c  »oc>f . o o c .  p c c c u v o a f o c  o  o c o a  •«:: c iiut C'c: c c 
1 1 1 1  1 1  1 1 1 1  1 • • • 1 1 • 1 1 t : 1 11 i i i  1 1
i iii.’! 1 ; 11 ■ • 1 ; 1 i ; 1 . i
5:*  (• t 'H M n  . » « -  t /.if'u o - f l i i  r i r t i  ►>» x ,ffi•- !•)<»► —p~ j .  sr.at .  a- C x c x  «  f - c  b v 1 j M  , i 3i .  «  — j •>><>«-«
-j Qtria iftiKlii ' 11 .in i-'« ai-T-p-a > - i n P - n  4  —  />cu ...*TeJ •<"•■:» oc>.- i-CM-tee — c-;. in! 1 j t m  f-u i. - . ► g s5 <H’-A p ic f-a i«-4 £•%.. i  o .c  «  cj\4n i « ' c  0 u u c i  *io>tr>4 if —4 p - x p v x <  j i t \ x — — a l i x a  «r o 0— x 4 u x  — - u - i  . i c ' - h j
p  7 C'<Ji/!r-i~-—«c v j . i r - i t i| x £ > ix  c a t -— afti-ib: -H f-i/^J if r- * - r~ ^ -x  c jk>0<t r - u io  f~|og0J r~ k r^ if
^ U y j i o o o • — o o H < K > ' - < & q c ' W o - - ' i ' - ^ r t o ,yN o f W - ' W O o « O i a - ‘o - r i g o - o o o k o - ' W i k h o h O q o
G o o o O f u c u t  0 1  >oc. o o c . o d  ciott- a  ot_ a c S t . o c  t»o<.. o c  L - o f  c; o  j o o r a c t i o i  o u u o c  uur.'CiCi c 
U. t I t i l  I : I I I I I I I I I I I  I I I I • I I I  • t Ii 1 i :,ij i i j .1 ■ ; 1 i
r*—  O ^ w < r - o  . r- 1 f*- Utij ■- — rt. O' K. (<IU>. tii»~ . T M J M i . i > . i r ) | i  fjt.ii jiWa.ttt;*!’! r.rir-cit.-iili/i-i
cj m n i n - * x <  O'«  x * x  ay.n r,i>- ii^h-^fiNiC r~i\jXtrii.xt~J uaiomiL'. xcu., Mff' x  x  i-«r i i - m k .  — 1 —
— t« ij <t r- «r>Otjn'--*H -i j j ^ i  i f  •—r- u ttgnn.i Ji J‘ xcviDm ; y ip . »  X  v. «  .  . »  u j-  x r ~ -  c . l ^ —a  i/>i- » i . o «  i - j k - r . r - * ^ ! - ,
«  i « i ! ! - i » q M ' g g «  k i A » x  W7fu*4<^1< ': r - X T jO t o —1 js r '. j f - M i ,c - i/ < n e ia f> c ' '  r » o # 0 — u i < > . i i f t i ) M A j «  <f «.'C i j n l a f i x K i f
O  otlfl ' J O O O — —pT — Ci < j o  O O H ' l X i O o O -  U-w-rtdoofiioo L W o t O n c o - M O .-1 -^a — O o  O
k i t i l i l i c l t i t f l t i l l i t t t t t l t t t t i i a l i t t i a a l t i k t t t t i t t a i t i t t i l * *
O O C O W O O O L  O O l iO C  H U K U Q n O C  'J U U f 'O C 'O C  7 0 1  0 0 3 1  C .L H J I C iO l U b u d u a i l ^ C t  K U t '  001 f
U. 1 1 1 1 1 t 1 1 1 1 1 1 1 • 1 • 1 1 1 i t  1 1 1  1 1 1  1 1 1 1 1 •
*
—  rf —  J»-T —  i-' X  X  «  r- Pi'J^aa- r «  j  < , K a f « i . |  #af, . •*r . C'ga —  tf c  X  O - O x  “ )ar i 0 Cj L'l'i.-.iSSM ,(NtU . n f - J  t  ir.
/H.» Jlffl -,r~ r.0 ( t v n u > a 4 ) . . r a  r- O O '  —<17 p o h c i i  . X f i r t J  O l t i l a  o- Cap- Jai: u i O j  j o . - P - * - n
«  *o«ji^i k>c  i - i f f i U ’ p,o- ro x  —• x x  x c o o .o p -t O x m x O  r * o <  -a x in C M * 0 x c  r -  a  x i  .iH m i— o ,  i c i p i M - M  11 u’ j u > -
p  Q r j  O  K ta o ,. ,  >i|Kla',r-1 - O X  X — r . C V . J . u l o . l  If r - CJJ'X-. 0.1 X  — LAP-»-a x  »  H iO u iG  «. C» >X X * N  09ax *> O t . N  ar d lO  O
p  O O - * r *0 —  — I g g o H i i l i ]  o < J i  J — ai: — O  —  K i O h D ^ I  , —  O i a - O O G V - H O O  CJ—  I j f j O O ' '  H U f t u O f i n
.) • •  I I • « I  I I 6 I • I I • I * • |  I • I • •  I I f  I • 4  I !• • • I I !: • I • • I  I • I I I I • • 4 • | 6 • • •  • I  • •
m, O 0«»00 0 0 o u o a u o D U Q i ' o a u o c . u o u o O f  ' O C - O C J I  *00004. 00 00 0000 tv o r - ©  O  CJ O  O  O  O  C • o  o  o  c>
I I  I I I  I I  I  I I  I I I I I I  I I I I I  l l l l l l l  I■' 1 4 ■ ' ;l : I I ’
%
■<r - i n  » X .1117 T  XI'X <T-N " > O C  |-a.x 4.—  nr- „  ^  O p U T  \Uir- i, V  Ti x  f  n ' .ipl, ' . 1 ir i • ff ^  »  X  »  — • I . a l r.(rt*al
aj>7» x  —  P If>«u.t. i n .  X *  •■111 10 eNa.Hii,o irn'u'Htfii»tr a.,vi9.H D  »  r.'B r ,l • aj uTO'u V  •" saii f i i i  r i X i  >» i Ji r - o a  o> 
— t a J IP i l i  * -a » XC C P x | . i H ( \ | i 3 d f K I | i ' i i i | C  u x x t  l l l f  i l f  IT 'X C 'U  l~ P G  u n l lP  f i i C P  j M u i o u  X X  o P u M J 'H O . J\ 
<-pfHfir<»x'X>.*fis»|f»rip|Pii#\a u — 'Oar . -tgu.- 1— p. x^.i^ap- C P P d  0 1 . P r g <, xt ■ ■- « i j i f  a * . a j  « « i J p i o i - G i ,
tj^-i^PJO-iaJti— o|.rVo<-#^ii. ' J c G g h  u «  1 ,0 H i . i G t i g C i O * o i 3 O t > i f r t C X » i . c .  riQ-~ <3 as)— iplpIC*— o»-'tii 
. • a i t a a a a i a a l i a a i i a a a i a a i a a a a a a a a a a i a i a a a a a a a i a a a a a a a a a a a i a i a  
i J « » o o g v  u 0 ' 3 ' . 1 o o c . i i r i , . i . ) a u ( i C i a t , t > . . , o o c t i J t } i  o g k o c  o l j o u u c h  1 0 1  I t i c u c  i_»r.a i u i j i  . ( t o e -  /
a- f/>*prtr ip -:u i ,P - r  j ,  a p P "p . - ” X i 'G ~ - l j . o o  —iL i iG r jo ir 'T 'C ia rO 't . iM  — j ' f l t - i L P  —ip- i~  : . M f  « i i i i i , , » X ' '  ^««"*5 •>•'* i * - i  -> a - t - a  o . .  - 11,1 i i .|  <r . i h h  1. .) i h l  4 l" 1 . j ' j  < . 0  ■ ;* x  e  > i * . i  - : h i  .a.i> »  y  •. - x  .. P J i- lf»
<J T i - l f l — a n - H ln a 'X L  K )u > ir r a fc ^ X  J X O  iflai ^ ■ 4 0 | n i * K K . , r a > - « M ,' ' i » i l ' K f  C t . 'v tS 'H a i . u p u n i i i : x P » > H i | . | i r M 4
f3 d ' f l H i r t f a Q H O o i . H C g u l l J i P i X i f l ! ,  p O T I v n O p r t o n i i l l M a n q f  a, p  4 f(l 1  «  u n n n  £  C3 -  4 X  p. — .apo^ .ln  >.| x  ip
I *  o  •— —  - iH < 3 u ' A i . i 0 < I I I O U 0 a o f i G i n i ' i 0 O O  o o i . - a o  . m u  —a M W . < O i H g . i g . . f l j ^ ' . . .  1 L 1  k m o o u  - a . .  (4  0 —■ r j  
aj a a a a a a a a a a a a a a a a a a t a t a a a a a i a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a  
0 0  0 t > c > o c » 0 r j D 7 O G c i o c o a " P t  J o a  n : , o i ' a 6 . j G i j » 0 ( . c , t  . 0 0  0 0  • i a G 7 o . - i a o . - . o n r i o  > 1 : g o u  
u. I l l  1 1  1 1 1 1 1 1 I 1 1 1 1 I • 1 1 • 1 • 1 1 1 •
— {C y -iP fp -a T -fl*  ;■ «, a>:.jc. a  P - » r  i/ ii ’ 4'd P 4«Jg iO  1 " ; i i i  - u n i . P l i  H . x - J M I  « ( . «  j i p i  ^  r t - x < -  -•->  .  c. c .'/ ii: f  #•<> 
>J vHiJ*f.|i b x o a i '  J»X3P- i - ia o r  i f "  X * 1 -|P-U - * 1. I > X . S n l n  4 . •■-':^ I l b  IJ. . — - )p - J <T>!«i'iP< i IO o  »■fl r*.*r^ a rP '.g ru » i r tv «^ '* 'J ia>.V'crox,tf>p'0'CPM«pp-pir<u• b.vfl—'U3" [U411 r>ijm-iu -IK V>«4 o t f* p jr f - * ,,i/ i4 »p »(O ijin
J O m  A* VP 14 n jOM f-a XVvr , P ‘ *7 i/5X  x  —aGXtJ r? K (J N l (. i4ll)'ip S  u  4 J M g p o S o G i a  -o—«>»»xtP4W  J C34- ——pjo —pipIiuoijtiuo-i»v^ v. — m—pj-oe.-riDfcg— . l o a d — -ipi«j — rfoOHprp:. < i p £ w o o o o o i ' i o t > r i - o o -  ovJ l» • • • • ♦ • •
i  n O O O O O O O O O O Q O D ^ 0 4 3 C J t j o O O i  iL O i^ C .l i . ‘ O < ; ^ t ' 0 ^ t  K C * O C 0 u O O C » Q o C )O r jO C K « O C  O O O O D O O O  Ur I I I  lllllll lllllll III I II lllllll I
-• W d 't  'O  ^<V IA
o  /0 - - 0  -  o*rv»* njob«h «m . «<r •-
■o c  vX>vc^f°<toK\-4*in>pr-.v/)<7 f-KJk o* 'OOo< CksQ^ PO 6 0 0 <vo
«C 0 «30 iO a o O O O o i - T O D O C O K J O f j r
<VIA^. r\ IN # h  HO' 
L >0 -lK| 
1 4 C I 
•^4 41 
o O h o• • • •
o<: t.»r> 1
4 th j’ tsi 1-our-Cv.c o  S«r 4 r c g»g-.f>ir*. I. jt-u 4; 
ry -l phia. j .  <1 \AVntr>r^ '- « i  - «  j x —• ^ . - 4  n^ O'f p-u<r~* —‘r ict'-i.'WlUio^fY —4»-hC<c)Opioo<»i< 3 o*cmCYO*-/H*-«olArM«or-*^.»-
^  Xt s> <1 if ^  m*r -a ( M  u r •*. c 
b-r-4 . » - v  *• <r r> • r  o b ^ .  j i
• •
■ 0  C* ' O O C - O C ' C ' D C  J*> O
4>f L^iOin f'RD3r<*j*i>fnv-to: «r>f«r7 j)r-^ nfoyOf^cr* 
O ^ d Q C p r )
t .*r*  : i c * 0  c3
I
r* n“ • ■* 't* > >1 > > 31 ■ "if* -in♦HCi CViCV '>> =*>
i:!l
l U - N M H i i  1 •-■• •
> 4K-b-4jO-<t.— rgr.4-u ix iM f l .o - o — pjki« in»cf-xiK..->— ikio« jixof-otip.-.i 
4 4 ff! 0ik'. 4S4ln l-lM* •*i»«|p HlX ~< 4  4  -4. 4 <1 4  4  <4 J .Olpli. W  Uiu riflL llb'l . j:
i > » 3 » >  *•»■ > a *  t» 3«7» > >  > > > > > j > > - >
A52
Ward Design Survey
1 -  2 3 , 4  , 9
HOSPITAL EVALUATION RESEARCH UNIT • J v
University of Surrey . 'k ••
This ward is one of a number which have been selected to take 
part in a survey sponsored by the DHSS, concerned wiBn nurses' 
views about ward designs. Your answers to this questionnaire 
will be used to help improve the planning and design of hospital 
buildings.; ’ • .1' '■ ; •/.- y-f: ;'.Y>,kk >;
V,The questions are all about various kaspects of the particular 
ward you are presently working on. We would like you to answer 
all the questions about this ward. Please try to answer the 
questions whilst you are on the ward.
We want to know what you think about the ward so please complete 
the questionnaire without consulting with colleagues. Your 
answers are anonymous and will be treated confidentially. Thank 
you for' your help. , ' " s : / . " ''k k - k ' k • k ;k'
Name of Hospital ' k ' •' • V ' • k k , ; ~ - v  k--k' ’kkk k- kf k-'-’vk'k
Name of Ward
Ward speciality
Sex of patients on this ward
For the following* please indicate with a tick where 
appropriate: kk ;k'; k k
Job Grade: Ward Sister
, .: ' Staff Nurse
■ SEN ' 'kkk
Student Nurse 
Pupil Nurse - 
; : , Auxiliary
o□
This questionnaire is being completed in reference with 
your work during which shift:'* ’■ • ;
Day Shift 
Night Shift
For Office Use 
Only
6 7 8 •:>
9 10 11 12
13 14
15
1 3
16
m
17
This survey is concerned with the extent to which the design of this ward helps nurs^-i^. 
and patients to carry out their activities. Each Section of the.questionnaire represents 
a particular aspect of the ward design and each question a particular activity.*:y,'' ;.k- y •
Instructions: \ ^
1. ..To assess the success of the design, please ring one of the numbers from 7 to 1 ; j ;'
* , for each question which best describes the ward design. ykyy-y...
k 2.
3.
4;
•y,v
Vi--Please treat each response separately. Any apparent repetition of questions is 
for statistical: control. yk-kk'’'■ •>; ••k"-;kkkkkk •;>! k:;. • k;- ...y- y>, kkV'".
Please ensure that you have completed EVERY item. 
Please answer this questionnaire individually. /
iVky
' V: "•
Section 1: Overall.Design and Layout
How well does the general design 
and layout of this ward help: y.
y nurses to reach critically^ ill patients quickly k. v i .. . . 
v •- nurses to ensure, safety on the ward is maintained . . .;...
V  ■ nurses to. move supplies and equipment, easily ,. \ i , .20
.- nurses: to co-ordinate their activities with one another 
! - nurses to observe patients easily ......k .y;v.;.'-.‘, kk;......y.-
nurses to supervise unqualified staff .. .11. .11 .11 i,
; nurses to gain easy access to all parts of the ward . . . ...
nurses to have private discussions without being overheard
by patx.ents «... •. •»..... ...... . .....«....,.».. . •. •. •.’« •. <>..
kr; nurses to have private discussions with .'relatives11; 1 .1 k.;•
- staff to use the telephone without being overheard by 
patxents •...... •.. • «,.'«•«.... •.'. ... *..... •.«y« . *.•.>.
p - patients to rest; undisturbed by noise from equipment .. 1.y;
•- patients to store their personal belongings ky.•kykkk-ikk. . k
.- in preventing noises from one patient disturbing other.
patxents. . . ....... • k.*.• ««••* .y•.•«. • ■.»..«.. • •... •«.. »• *«, ..v# * .•. • ..30
kykto provide a relaxed atmosphere for nurses to work ink... ;k.
- patients to sit.-.and chat. ....\. • « • • *;• • # • • «y ... • .
r- nurses to have frequent chats with patients kk.> ... .2 . • • • • •'.
- patierits to establish a sense- of compahibnshipk. ky: k. .k k.kV
k ~ patients to become active as soori as possible ., :>k»......
k;- to provide a pleasant and relaxed atmosphere for they
.patxent .. ... •.. . ••.. •••...... # • *•■ •..... «•. »;*.....«.«,... .36
7: : , 6 5 k 3 2 ;Jklk
.•' 7 k k6 5 W : .3 2 1 ;
/6; 5 4‘ >3- k:2k; 1
7 6 5 ; 4 k3.k 2 r
J
7 6 : 5 * 4 .:V3'-' 2 ( , . i :;
••'7 * 6 5 k 4 3
: -V 5 ' .4 . ? 3 y!2kk 1
1 6 5 k;4k 3 2 k 1
1 k fc ,'5." . ,4 v-3;k .2; ' k-i.k
,7 . 6 /. 5 4 ,3"-
- ,V k 
; 2 .1 '
7 6 5 4 y3; k2;; H i.
7C 6 k '5  . 4 3 k _2'k * i -
1 6. 5 4 •.;3- k 2 k' 1
7 k:6y 5 4 3 2 : 1
7 6 kj4. v;3‘ • 2 1
7 >6k • 5 4 '.:'3v 2 1
; % 6. 5 _ 4 ; 3 2 ■J 1
7 6 5 : 4 y! r 2 1
7 6 5 ; 4 3; 2 1
/ »;,y 'kk
• ’ kk
• k;k\.
Section 2: Location of theWard in; the Hospital
How well does the location of the ward help:
-people to find it easily when entering the hospital
- nurses to take patients to other parts of the hospital for 
medical treatment
- nurses to gain easy access to their dining facilities .....
- patients to visit other parts of the hospital . . . . . . . . . . . . . . 4 0
Section 3: Bedspaee -v v'V vr;
How well does the layout of the bedspaee help:
- nurses to operate equipment satisfactorily ...; i . . . ; .i.
- nurses to move equipment and supplies to and from the bed ..
- nurses to give treatment to the patients .. .... . .. ...... . . .
- nurses to use emergency equipment easily  .... .
- preysnt cross, infection. *•. *»•«.•........• ••.
- staff have a private discussion with a patient without being 
overheard :« . *». • • . -#. • « ..« •.. . • * *. *»«» .• ••..., ■» • • «;» •■»... .
- patients to rest undisturbed by noise from other parts of 
the ward
- patients to have private discussions .......-.................
- patients to use the electronic communication system in order 
to contact the nurses ............. .. ............ • .......
- patients to store their personal belongings
- patients to have adequate privacy .........
Section 4: Storage '
so
How well do the storage facilities provided 
on this ward help staff to store easily:
unused furniture ..............
all necessary equipment .
sterile supplies       ......  ...
pharmaceutical and drug supplies 
household and domestic supplies 
catering and pantry supplies ...; 
stationery supplies ............
clean' linen supplies , ............ . .59
- 3 -
17 6 j “ • 35 4 i ' j3
\  \
■ S>.'- 
2 1,1
7 6 5 4 3 2 !
7; 6 * 5 4 M , 2 1
7 6 5 4 3 ' 2 1
7 : 6 5 4 3 2 1
7 6 5 4 •3 ■ 2 ‘ 1
7 6 5 ; • 4 /;35 2 1
,7 6 5 4 3 2 < 1
7. 6 5 : 4 3 2 >1
7 ■. 6 5 4 v3 2 1
7- "•5- 4. 3 *',•'.2; ' 1
V 1 6 5 4 3 2 1
1 6 5. 4 3 2 1
7 6 5 * 4 3 2 1
7 6 5 4 3 2 1
7 , 6 5 4 3 2 1
7 6 5 4 V  3 2 1
7 6 5 4 3 2 1
7
• • • ? 
6 5 . 4 3 /2  - 1
7 6 5 . 4 3 2 1
1 6 5 4 3 2 1
7 6 5 4 3 2 1
7 6 5 y 4 3 2 1
Section 5: The Staff Base
How good is the position in the ward 
of the staff base in helping: : - i
- nurses to observe;critically ill patients easily V.....
- patients; to gain the attention of the staff ..... ....... ... ;
- for easy, access to the telephone ................. i...
- nurses to reach patients quickly ... •>;. ......... ... ........
-patients to see what staff are doing .....................
- how good is the position of the multi-bed rooms in helping 
nurses ,to observe patients easily ....< .> ......... .
How well does the layout of the 
staff base help staff to:
;-7 gain easy access to records and files
- carry out. clerical work .............
- store documentation efficiently ...
- use the telephone easily .. ...;.
Section 6: The Treatment Room
How good is the position in the 
ward of the treatment room: Y ‘
for easy access
How good is the layout within the 
treatment room in helping nurses to
- move supplies and equipment to and from the patient
- give treatment to the patient  .....
- operate equipment. satisfactorily . . ..... ..... . .. .
Section 7: Ancillary Rooms
How good is the position of the:
clean utility room for: nurses to use it conveniently ... 
dirty utility room for nurses to gain easy access to it 
pantry area for staff to use it conveniently
.70
7 6 5 ' 4 ”3 2; 'T  ,
7 6 5 4 3 2 : 1
7 6 5 4 2 1
7 6 5 4 >3:; 2 1
7 6 5 4 3 2 ; i
7 6 5 : 4 3 ' 2 i
vf --
*7 ; 6 5 ; 4 3 2 i
7 6 5 4 3 2 i
7 6 5 ' 4. 3 •' 2 i
7 b ; 5 4 3 2 i
7 6 5 : 4 ■ 3 ::i2;7 .1
i  7 6 . 5 4 X i ' i
: 7 , 6. V 5'v : 4 3 :■ 2 . v 1
7 6 ; 5 4 3 ' 2 ■; i
7 ; 6 :’/.5 4 2 i
7 6 5 4 •; 3 -vs2;J 51
7 6 5 4 3 2 i
i ;
Section 7: Ancillary Rooms (cont.)
How good is the layout within the:
,;V- dirty utility;room for nurses to 
of dirty supplies efficiently ..
clean equipment and dispose 
• ••••••• 6 7 6 5 4 i 3 2 1 .
y — clean utility room for nurses ton -F +• i on +• c ................ .........
prepare for the treatment .
7 6 5 4 3 ? 1
.. ' - pantry area.for staff to prepare beverages and snacks easily 7 yjB/. 5 4 3 : 2 > 1
Section 8 : Nursing Office k 'ky':kk'-k V-V. :k ;.;k vkkkk: v k"'
How convenient is the location of the 
nursing office on the ward for:.-.
-, .7 •'-'k
nurses to gain easy access to it ■kkvk 7 6 5 4 3 •;:;2 k 1
nurses not to be disturbed by the activities oh the ward k.. .10 7 6 5 4 3. 2 1
V v \ How good is the layout of 
the nursing office for:
' ? - staff to carry out clerical: work ■ „• • ’ • • •.• • 0 ■• • . • • •' • ’• • • • • • • • •  • • • • 7 6 /. 5 4 3 2 ; 1
.r staff to have discussions • • • • •  •V • • • • •  ■ • • • • • • • • ••• • •• 7 ; 6. 5 4 3 2 1
t Section 9 : Muiti-bed rooms/bays
~ y
How well does the layout within 
the multi-bed rooms/bays help: k'-'kkk';r/*;y  "'"v.ky k- k y  kk • y k k //: ' ', •< '• * t i -
V  - the patient to feel at home .... ...... • ••••• • • • • • » • •  •••••••• 7 6 , 5 V 4 3 2 VI'
k provide a friendly atmospheie • • * «. • • • • • • • • • « • » • • • • • • 7 ? 6 : 5 4 3 J 2 k 1.
- nurses to work efficiently - • ... • • • • • • • • • •■ • • • • • • • • • . • • 7 6 5 4 3 2 1
,patients to have some privacy .. • • • • • m • • • • 0 • • • • -• • • • • 7 6 5 4 3 2 1
informal contacts between patients and nurses . . . . .......... 7 6 k 5 4 3 ''■-21 1
Section 10: Single Bedrooms .yk
How good is the position of the 
single bedroom in helping:.
 ^,v ‘< y.' ,k-y y < kyk
; :.y£ nurses to reach patients quickly • • • • • • e 0 • 0 • • • • • • • 7 6 5 4 3 2 1
patients not to feel isolated ..• • '• • . •, •• • • «. • • • • • • ' • * • 9 . 7 f; 6' 5 4 3 2 1 1
nurses to segregate patients who may disturb other patients 20 7 6 > 5 4 3 2 ■1
; k ; .sk V "'“k- • •;
>5- 'yk Vy
k; kk~.
Section 11: Sanitary Facilities
How good is the position of the sanitary facilities:
- for patients to gain- ea.sy access to them .....;.....
- in terms of patient privacy ............. 1. . .....
- for nurses to gain easy access to their Jbwn facilities
i . .21
How.good Is the layout within the sanitary facilities for:
- patients to carry out their personal activities;easily
- nurses to assist patients when necessary . .1 . . ..... .1..
Section 12: Dayspace -• 'V
How good is the position of the 
dayspace(s) in the ward in helping:
patients to gain easy access to it ..... 
nurses to reach it quickly if necessary
How good is the layout within the dayspace(s) for:
- patients to feel comfortable' in it . Y  ;> .....7......
- accommodating a variety of different patient activities
Section 13: Electronic; Communication System -
How well.does the design of the,electronic 
communication system help:
~ nurses to respond easily to calls from the patients ........
- nurses to identify easily which patient in what part of the ; 
ward is using the system .................;............
Section 14: Heating arid Ventilation ' •’ ; J .
How well does the heating/ventilation:
in the bed area lead to, patient comfort .. . . .............
on the ward in genera;! help patients to feel comfortable 
of the ward help nurses to work efficiently        ____ _ e35
-6-
1 7 ;;.6' 5 . ? 4 ;; 3; '2' ■ 1
: 7 6 5 4 . 3,‘, 2 1
7 6; 5 4 V;3- ^ 2-j r ' 1
,77 6 5 4 - T
i
2 , ; 1
7 6 5 4 3 1
7 6 5 4 *; 3 2 1
7; : 6 ;; 5  ' ' 4 3 2 : 1
17 6 5 4 3} 1
7 5 .4 3 ; 12> i 1
v
Z ' '■ ' 
1 6 ; 5 4 3 1
1 6 :;5/ >; 4 ■ 3 ■ 2 1
1 6 5 4 3 2 y l
1 6 , 5 4 , - 3 2 71
;
6 .5 ; 4 3 2 1
7 6 5 4 3 2 ■ 1
M
;'"Y> r ■/ l.S. 1
How well does the lighting:
on the ward help nurses to find supplies
on the ward help nurses to carry put clerical work .....
at the bedside help nurses to' treat patients efficiently
Section 15A: Lighting
Only complete the questions in Section 15B if you feel you have 
sufficient experience of night duty on this ward. If not, pass 
on to Section 16.
Section 15B:
How well does the lighting at night:
on the ward help nurses to carry out their work efficiently.
on the ward in general avoid disturbing the patients ...... 40
at the staff base help nurses to carry out clerical work ...
at the bedside help nurses to treat patients ..;...........
at the bedside avoid disturbing patients ..........  .43
Section 16: The Whole Ward
This Section of the questionnaire has been developed to measure your reaction to the 
whole ward in general.
Please indicate where this ward is placed on each of the scales below by ringing the 
appropriate number (7-1). Please treat each response separately; any apparent 
repetition is for statistical control. (
To what extent is this ward:
Good 7 6 5 4 3 2 / 1 Bad 44
Cheerful 7 , 6 5 4 3 2 1 Depressing 45
Comfortable 7 6 5 4 . 3 2 1 Uncomfortable 46
Welcoming 7 6 5 4 3 2 1 Unwelcoming47
Working well 7 6 5 4 3 2 1 Not working well48
Suitable 7 6 5 4 3 2 1 Unsuitable49
Satisfactory 7 6 5 4 3 2 1 Unsatisfactory 50
Thank you very much for filling in the questionnaire. Please return it to the envelope 
provided for all the questionnaires for each ward. This will be collected by the 
Nursing Officer.
- 7 -
